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Abstract
The bibliography contains some 3000 references on two-phase cermets.
The arrangement is chronological (1945-1971) and alphabetical (first
author), respectively.
An author index and a detailed subject index is included. The subject
index lists the contents of every reference by means of descriptor
strings with logic structure. The thesaurus of descriptors comprises
the following fields: materiales), technology, properties, applications,
and bibliographie information.
The distribution of the number of references with time, the main Helds
of application, and some basic problems related to the research and de-
velopment of cermets are shortly discussed.
Abstrakt
Die Bibliografie enthält etwa 3000 Referenzen über zweiphasige Germets.
Die Anordnung ist chronologisch (1945-1971) bzw. alphabetisch (nach dem
ersten Autor).
Ein Autoren- und ein ausführliches Sach-Verzeichnis sind vorhanden. Im
Sach-Verzeichnis wird der Inhalt jeder Referenz durch Descriptor-Ketten
mit logischer Struktur erschlossen. Das Descriptor-Vokabular ist nach
folgenden Gebieten angeordnet: Material(ien), Technologie, Eigenschaf-
ten, Anwendungen und bibliografische Information.
Die zeitliche Verteilung der Zahl der Referenzen, die wichtigsten An-
wendungsgebiete sowie grundlegende Probleme im Zusammenhang mit der
Weiterentwicklung von Germets werden kurz diskutiert.
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1. P r e f ace
Field Covered
Cer met s are composite materials that contain (at least) one ~amic
and (at least) one ~allic phase. Ceramic phase indicates a materials with
mainly localized binding forces such as occur in oxides, sulphides, ~
The references in this bibliography cover essentially the field of ~-phase
cermets, i.e. combinations of the type
where ~=a metal, N=a non-meta.L, M:o:=a metal, x=stoichiometry (e.g. U02-CU,
ceramic ~Nx = urania, metal M:o: = copper).
The composites treated here are usually m i c rod i s per s e d systems
(dispersions); the representative dimensions of the embedded phase are in the
order of 1 to lOO/um (an exception is given by thin-film cermets).
Dispersion and precipitation hardened materials are not included, nor are
laminated and fiber reinforced materials. The bibliography was confined to
~-phase cermets in order to facilitate a relatively simple insight into
composites.
Marginal references were evaluated when they seemed to be of interest to the
field of cermets: e.g., the evaporation of metals on ceramics is of interest
in the production of coated particles; porous ceramics may serve as models
in theoretical considerations; phase diagrams and constitutional investigations
give information on the compatibility of ceramic/metal combinations.
The arra~ement of the references is by year of publication and, within each
year, alphabetically by first author. Contributions by firma and such like
are designated by "Anon." (anonymous author). The references are given in
their original language if it is English, Prench, or German; otherwise, the
titles are translated into English or German.
Papers read at conferences are only given in those cases where they seem
not to have been published elsewhere. By including these unpublished papers,
as weIl as patents, it is intended to give as complete a bibliography con-
cerning the fields of research and development of cermets.
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Information Sources
The references were found in abstracting periodicals that have a special
heading like "cermets", "composites", or similar:
AED-AB, Informationen zur Kernforschung und Kerntechnik (since 1962)
Applied Science and Technology Index (since 1958)
Berichte der Deutschen Keramischen Gesellschaft (sinee 1920)
Ceramic Abstracts (sinee 1918)
Index Bibliographique de Chemie et Metallurgie des Materiaux Nucleaires
(since 1965)
International Nuelear Information System, atomindex (sinee 1970)
Metallurgical Abstracts (sinee 1934)
Metals Abstracts (sinee 1968)
Nuelear Science Abstracts (sinee 1948)
Planseeberiehte fUr Pulvermetallurgie (sinee 1953)
Cross-cheeking and complementing was done using the referenees no. 143, 953,
1328, 2001, and 2329.
Original contributions on eermets may be found espeeially in the following
periodicals:
American Ceramic Soeiety Bulletin (sinee 1922)
Composites (sinee 1969)
J o American Ceramie Soeiety (sines 1918)
J. Composite Materials (sinee 1967)
J. Nuelear Materials (sinee 1959)
Metal Progress (sinee 1912)
Microstruc~ares (since 1970)
Nuclear Technology (sinee 1971)
Powder Metallurgy (sinee 1958)
Powder Metallurgy International (sinee 1969)
Soviet Powder Metallurgy and Metal Ceramies (sinee 1964)
Patents are given in, e.g.
brevatome (Atom Patents Abstracts) (since 1958)
Current classifieation numbers for cermets are
669.018.9
B22f; C22
(Universal Deeimal Classifieation)
(International Patent Classifieation)
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Findings and Conclusions
(1) Fig. 1 shows the variation of the number of references per year with
time. As may be noted, this number was around 100/year in the period 1955/60;
it became nearly twice as much ten years later.
The largest field of application of cermets is in nuclear engineering; the
references on fuels, fuel elements, and thermionic emitters cOEStitute
25 %of the total number.
Other applications of importance are as turbine materials (decreasing
number of publications with time), as thin-film cermets (since 1965),
cutting materials (41 references), rocket materials (40 ref.), electrical
contacts (25 ref.), and friction materials (21 ref.).
20 %of the references are on (two-phase) cemented carbides, notably
WC-Co and TiC-Co.
200 cermets
(2809 )
thermionic emitters
(46 )
'70'65
lJ·.. ~......... I _: :::::::: :::: ::::: fuels.fuel elernents::: : ::: :: :: :: :: :: :' (671 ).. . . . . . . . . .. . .... .: :::: : :: : : : : : : : :: :::-.......... . .. .. . .. . . .. .. . . . . . . . . ..
. . . .. .. . . . . .. . . . . . . . . . . . . .
'60'55'50
100
N
(ref./yeor)
50
'SO '55 '60 '65 '70
t (year)
Fig.l Variation of the nurnber cf references per year (N) with
time (t ) for different fields of application.
(The total number of references is indicated in parantheses)
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(2) Table 2 on page 186 lists the ceramic/metal combinations and cermets
that have been investigated. Among the ceramies (97), the oxides are dealt
with most often; among the metals (46), the elements Fe, Co, Ni and Cr,
Mo, Wprevail. It can also be seen from this table that the 500 combin-
ations investigated so far constitute only 11 %of all listed, possible
systems (4462); of course, not all systems are of technical interest.
(3) For a further effective development of cermets, the following points
need clarification:
- the definition as used in this bibliography (cf. references 2282, 2545,
and 2907) is not yet generally adopted
- the models used for understanding and computing the physical properties
of cermets in dependence of the microstructure are too idealized and
need further refinement. Possible ways consist in the development of
"model cermets" and the simulation of different models by means of
computers
- the literature on cermets is spread very widely. There is a lack in
recent reviews on technology, properties, and applications; these reviews
would prove useful not only in the field of cermets but for composites
in general (e.g., dispersion hardened materials, fiber reinforced mater-
ials, etc.). Finally, further authoritative~ collections are needed.
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2. R e f e ren ces
lW.
1. M. Hauser, Schweiz.Bauztg. ~, 282-4 (1945): Von Silizium-
keramiken zu Metallkeramiken
2. F.R. Hense1 and E.I. Larsen, Trans.AIME 161, 569 (1945): Certain
Characteristics of Silver-Base Powder Meta11urgica1
Products
3. R. Russell jr., PR-18776 (1945): The Eleetrica1 and Teehnica1
Ceramic Industry of Germany
4. M.l. Grenzelovieh, Automobil'naya Prom. No.9-10, 20-1 (1946):
New Cemented Carbide Composition of lncreased Hardness
and Toughness
5. Friedr. Krupp FD-Rept.No. 258 146 (1946), Pt.l: Tungsten Carbide
6. M. Littmann, Engng 122, 502-3 (1946): Hardness and Wear Resist-
anee
7. P.M. MeKenna, Iron Age 121 (6), 64-8 (1946): German Versus
American Cemented Carbides
8. A.D. MeQui11an, C.S.M. Duggan and M.K. Peteh, F.D. Doeum. No.
1179/46 (1946): Improvement in Production of Sintered
Carbides
9. Anon., PB-10 489, Rept. 133 (1947): Determination of Solubi1ity
Limit for Cobalt in Tungsten Carbide
10. S.H. Brier1ey, Metallurgia 22 (209), 253 (1947): Cemented
Tungsten Carbides
11. W. Dawihl and Studienges. Hartmetall, F.D.-Rept. No. 3930/47
(1947): Zone Formation in Hard Metal
12. M.l. Genze1ovich, C.A.41, No.9, 2682 (1947)= New Cemented Carbide
Composition of lnereased Hardness and Toughness
13. H. Krainer and K. Konopicky, Berg- u. Hüttenmänn. Monatsh. ~
(10/11), 166-78 (1947): Investigations of Sintered
Hard Metals
14. A.D. McQuillan, C.S.M. Duggan and M.K, Peteh, Met.Powd.Rept. 1
(10), 155 (1947): Improvement in Produetion of Sintered
Carbides
15. E.C. Mantle, Metal Treatment l!, 141-8 (1947): Sintering of
Cobalt Binder
16. E. Meyer-Hartwig, in: R. Sehmid, AMC Transl. No. F-TS-955-RE
(1947): Heat Resistant Mixed Metal-Ceramic Materials
17. F.J. Sandford, Metal Treatment l!, 239-41 (1947)= Sintering of
Tungsten Carbides with Cobalt Binder
18. E.J. Sandford and E. Ineson, Metallurgia 22 (210), 298-300 (1947):
Production of Cemented Tungsten Carbides
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19. E.J. Sandford and E.M. Trent, Iron and Steel Inst. Spec.Rept. No.
38, 84-91; Met.Powd.Rept. 1 (11), 170 (1947): Physioa1
Meta11urgy of Sintered Carbides
20. F. Skaupy, Technik 1, 157-8 (1947): Mischkörper aus Metallen und
Nichtmetallen, insbesondere 0Xlfden
21. Studienges. Hartmetall, F.D. Reports 3722/47, 37~4/47, 3740/47,
3784/47, 3789/47, 3792/47, 3795/47, 3796/47, 3828/47,
3831/47, 3841/47, 3843/47, 3844/47, 3862/47, 3873/47,
3878/47, 3882/47, 3882/47, 3892/47, 3923/47 (1947):
Cemented Carbides
2~. E.M. Trent, Metal Ind. 71, 499 (1947): Sintered Carbides - Products
and Properties --
25. N.T. Williams, Sci.lnstr. ]&, 394-7 (1947): Metal-Ceramic Vacuum
Seals
24. B. Zacharzewski, Hutnik 14 (6), 292-301 (1947): Production and
Froperties of Sintered Carbides
1948
25. A.L. Berger, Tech.Data Dig. 13 (23), 13-8 (1948): High Temperature
Ceramic Materials
26. H. Franssen, Arch.EisenhUttenwes. 19, 79-84; 85-9 (1948): Struktur
von Hartmetall-Legierungen; Magnetische Eigenschaften bei
der Beurteilung von Hartmetall-Legierungen
27. M. Hauser und F. Held, Osterreieh.Chemiker-Ztg 49 (10/11), 196-7
(1948): Keramik, Siliziumkeramik, Metallkeramik
28. H.H. Hausner, Metal Ind. 72, 405-40 (1948): Metal Ceramies
29. R. Kieffer und W. Hotop, Pulvermetallurgie der Sinterwerkstoffe
(2 •AU.fl. , Springer, Berlin, 1948), 1-12, 382-3
30. A.G. Metcalfe, Met.Powd.Rept. 1 (12), 184; Osterreich.Chemiker-
Ztg 49 (10/11), 194 (1948): Preparation and Properties
of Titanium and Tungsten-Carbide
31. S.J. Sindeband, Met.Powd.Hept. 1 (12), 186; Osterreieh.Chemiker-
Ztg 49 (10/11), 195 (1948): Cemented Chromium Boride
32. C.S. Smith AlME Techn. Paper No. 2387, Metals Technology (1948):Gr~inS, Phases and Interfaces - An Interpretation of Miero-
structure
33. R.E. Tate, NEPA-531; AECU-I05 (1948): Report on Tantalum Carbide
34. G.J. Trapp, Mech.World 123 (3192), 332-5 (1948): Production of
Hard Met als --
35. B. Zacharzewski, J.lron Stee] Inst. 160 (1), 113 (1948): Production
and Properties of Cemented Carbides
36. N.M. Zarubin, Zavodskaya Lab. 14, 1434-6 (1948): Metallographie
Study of Cemented Carbides
37. J. Barksdale, Titanium - Its Occurrence, Chemistry and Technology
~onald Press, New York, 1949), Ch.23: ttard Metal Alloys
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38. A.R. Blackburn, T.S. Shevlin and H.R. Lowers, J.Am.Ceram.Soc. ~,
81-89, 91 (1949): Pundamental Study and Equipment for
Sintering and Testing of Cermet Bodies
39. G.C. Deutsch, A.J. Repko and W.G. Lidman, NACA-TN-1915 (1949):
Elevated Temperature Properties of Several Titanium
Carbide Base Cermets
40. H. Franssen, Stahl u. Eisen~, 169 (1949): Struktur von Hart-
metall-Legierungen
41. H.J. Hamjian and W.G. Lidman, NACA-TN-1948 (1948): Investigation
of Bonding Between Metals and Ceramics. I. Nickel, Cobalt,
Iron or Chromium with Boron Carbide
42. C.A. Hoffmann, G.M. Ault and J.J. Gangler, NACA-1836 (1949):
Initial Investigation of Carbide-Type Ceramal of 80 %
Titanium Carbide plus 20 %Cobalt for Use as Gas Turbine
Blade Metals
43. R. Kieffer und F. Benesovsky, Berg- u. Hüttenmänn. Monatsh. 94,
284-94 (1949): Die Herstellung und Eigenschaften von~eu­
artigen Sinterlegierungen (Tränkwerkstoffen)
44. R. Kieffer und F. Benesovsky, Werkstatt und Betrieb 82 (5), 145-8
(1949): Gesinterte Hartmetalle --
45. M. Littmann, Brit.Patent 623,552 (1949): Bearings and Like Rubbing
Surf'ace
46. J.C. Redmond and E.N. Smith, AINill Metal Trans. 185, 981-93 (1949):
Cemented Titanium Carbide
41. E.J. Sandford, Alloy Metal Rev. 7 (52), 2-12 (1949): Control of
Properties of Sintered Rard Metals
48. T.S. Shev1in and A.R. Blackburn, J.Am.Ceram.Soc. ~, 363-6 (1949):
Fundamental Study arid Equipment for Sintering and Testing
of Cermet Bodies. IV. Developing and Testing Equipment
49. S.J. Sindeband, Trans. AIWill 185, 198-202 (1949): Properties of
Chromium Boride and Sintered Chromium Boride
1950
50. Anon., Am.Machinist 94, 1296 (1950): New Use for Carbide
51. Anon., Machine Design 22 (10), 101-2 (1950): Metal Ceramies
52. Anon., Metal Progr. 57 (2), 259-61 (1950): Metal-Oxide Parts
for Turbine Blades
53. J.C. Campbell, Materials and Methods 31, 59 (1950): Metals and
Refractories Combined in High Temperature Structural
Parts
54. W.B. Crandall, paper.: Office of Nava l, Res , , Conf. on High Temp-
eratures, Philadelphia 1950: Oxidation Studies on Ceramets
55. W.B. Crroldall and W.G. Lawrence, HP-1779, NP-1823 (1950): Funda-
mental Properties of Metal-Ceramic Mixtures at High
Temperatures
56. W.B. Crandall, H.S. Levine, G.E. Lorey and V.D. Frechette, NP-1763
(1950): Mechanism of Cermet Oxidation at High Temperatures
62. G.R.
63. L. S.
64. V.D.
65. R.F.
66. C.G.
67. H.W.
68. H.J.
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57. W. Dawihl und K. Schröter, Z.Metallkde 41, 231-3 (1950): Sintern
von Hartmetall-Legierungen
58. W.H. Duckworth and I.E. Campbell, Ind.Heating 17, 124-6 (1950):
High Temperature Applications of Cefamic Materials in
Gas Turbines
59. W.H. Duckworth and I.E. Campbell, Mech.Engng 72, 128, 140 (1950):
The Outlook for Ceramics in Gas Turbin~
60. W.J. Engel, PB-IOI 851; NACA-TN-2l87 (1950): Bonding Investigation
of Titanium Carbide with Various Elements
61. H. Fahlenbrach, Elektrotechn.Z. 71, 295-6 (1950): Metallkeramik,
Verbundstoffe aus Metallen und keramischen Stoffen
Finlay, paper: Electrochem.Soc., Cleveland 1950: Refractories
for 4,000 °F
Foster et al., J.Am.Ceram.Soc. 21, 27-33 (1950): Sintering
Carbides by Means of Fugitive Binders
Frechette, NP-1467 (1950): Fundamentals of Metal-Ceramic
Mixtures at High Temperatures
GeIler, Nucleonics 7 (4), 3-17 (1950): A Survey of Ceramics
for Nuclear Reactors
Goetzel, Treatise in Powder Metallurgy (Interscience, New York,
1950), Vol.2, 75-182: Hard Metals and Compositions
Greenwood, Metallurgia 42, 176-8 (1950): Problems in Powder
Metallurgy
Hamjian and W.G. Lidman, PB-I02 793 (1950): Sintering Mechan-
ism between Zirconium Carbide and Columbium
69. H.H. Hausner and H.B. Michaelson, Ceram.Age 22 (2), 78-80 (1950):
Sintered Semiconducting Materials
70. Igramic Electric Comp., Brit.Patent 643,967 (1950): Electrical
Contacts
71. R. Kieffer und F. Koelb, Berg- u. Hüttenmänn. Monatsh. 22, 49-58
(1950): Herstellung von Hartmetallen durch das Tränkverfahren
72. W.D. Kingery et al., NEPA-1449 (1950): 10th Informal Month1y Report
on Development of Metal-Ceramic Compositions Suitable for
Service at Elevated Temperatures
73. J.H. Koenig et al., PB-l04 140, PB-I04 141, PB-l04 142, PB-I04 148,
PB-l04 149, PB-I04 164 (1950): Ceramic Metalloid-Metal
Bodies
74. A. Langer and C. Wilson, WAPD-RM-22 (1950): Contribution to the
Electroplating of Uranium Oxide on Aluminium and Magnesium
75. W.C. Lidman and H.J. Hamjian, NACA-TN-2050 (1950): Properties of
Boron Carbide-Iron Ceramal
76. L.H. Matthias and E.C. Ragatz, U.S. Patent 2,496,555 (1950): Contact
for Electrical Switches
77. M. Oswald, U.S. Patent 2,509,838 (1950): Tungsten and Molybdenum
Carbides and Sintered Alloys
78. J.E. Roach, paper: Electrochem.Soc., Cleveland 1950: Effect of
Chromium on the Oxidation Resistance of Titanium Carbide
Industrial Application
92. J.D.
93. A.L.
94. W.B.
95. W.B.
96. L.J.
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79. P. Schwarzkopf, Z.Anorg.Allg.Chem. 262, 218-22 (1950): Beitrag zur
Theorie des pulvermetallurgischen Tränkverfahrens
80. T.S. Shevlin, Ohio Univ.Engng Exp.Sta.News ~ (4), 22, 41 (1950):
Fundamental Concepts in Sintering and Properties of Oxide
Metal Cermets
81. Soc.An. le Carbone-Lorraine, Brit.Patent 635,221 (1950): Process
for Producing Carbides of Tungsten and/or Molybdenum and
Their Sintered Alloys
82. W.O. Sweeny, Tool Engnr 24 (5),21 (1950):
of Metamics --
83. H. Thurnauer, paper: Electrochem.Soc., C1eveland 1950: A Survey of
High Temperature Metals and Ceramics
84. E.M. Trent, A. Carter and J. Bateman, Metallurgia 42, 111 (1950):
High Temperature Alloys Based on Titanium Carbide
85. O.J. Whittemore, paper: Electrochem.Soc., Cleveland 1950: Stabil-
ized Zirconia Refractories
86. E. Ammann und J. Hinnüber, Stahl Eisen 71 (2), 1081-90 (1951): Die
Entwicklung von Hartmetall-Karbiden in Deutschland
87. Baker and Co., Brit.Patent 661,147 (1951): Electrical Contact
Elements
88. A.R. Blackburn and T.S. Shevlin, J.Am.Ceram.Soc. 34, 327-31 (1951):
Fundamental Study and Equipment for Sintering and Testing
of Cermet Bodies. V. Fabrication, Testing and Properties
of 30 Chromium - 70 Alumina Cermets
89. R.J. Bondley, Ceram.Age 58 (1), 15-8 (1951): Low Melting Temperature
Solders in Metal-Ceramic Seals
90. E. Bryjak, Hutnik 18, 14-24 (1951): Metallography of Sintered Carbides
91. J.E. Cline and J. Wulff, J.Electrochem.Soc. 98, 385-7 (1951): Vapor
Deposition of Metals on Ceramic Particles
Cobine and C.J. Gal1aher, Trans. AlME 70, Tl-143 (1951): New
Electrodes for Stabilizing Inert Gas Welding Arcs
Cooper and L.E. Colteryahn, NACA-RM-E51-110 (1951): The Elevated
Temperature Properties of Titanium-Carbide Base Ceramals
Containing Nickel and Iron
Crandal1, NP-3243 (1951): Fundamental Properties of Metal-
Ceramic Mixtures at High Temperature
Crandall and W.G. Lawrence, NP-1949 (1951): Fundamental Proper-
ties of Metal-Ceramic Mixtures at High Temperatures
Cronin, Am.Ceram.Soc.Bull. 30 (7), 234-8 (1951): Refractory
Cermets
97. E. Dürrwächter, German Patent 807,416 (1951): Material für Elek-
trische Kontakte
98. W.J. Engel, Metal Progr. 22 (5), 664-7 (1951): Bonding Investigations
of Titanium Carbide with Various Elements
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99. J.W. Freeman and H.C. rrross, NACA-RM-51D 23; 23 a (1951): Notes Ca
Heat-Resistant Materials in Britain from Technical Mission
100. C.G. Goetzel et al., PB-I09 766; PB-I09 767 (1951): Investigation
of Infiltrated and Sintered Titanium Carbide
101. C.A. Hoffmann, G.M. Ault and J.d. Gangler, J.Am.Ceram.Soc. 34, 123
(1951): Initial Investigation of Carbide-Type Ceramel of
BO %Titanium Carbide and 20 %Cobalt for Uses as Gas
Turbine-Blade Materials
102. E.W. Holman and E.J. Soxman, PB-I07 676 (1951): Investigation of
a Method of Casting Cermets Dispersed by Mechanical Means
103. Igramic Electric Co., Brit.Patent 653,796 (1951): Electrical Con-
tacts and Contact Materials
104. Igramic Electric Co., Brit.Patent 65B,470 (1951): Electrical
Swi tch Contacts
105. W.D. Kingery, M. Economos, M. Humenik and M. Berg, NEPA-IB48 (1951):
Final Report on Development of Metal-Ceramic Compositions
Suitable for Service at Elevated Temperatures
106. W.J. Koshuba and J.A. Stavrolakis, Iron Age 16B (22), 77-BO; (23),
154-B, 171-6 (1951): Cermets May Answer Jet Designer's
Prayers
107. W.J. Lidman and H.J. Hamjian, Product Engng 11 (10), 147-50 (1951):
Metal Refractory Alloys
lOB. C.C. McBride, H.M. Greenhouse and T.S. Shevlin, paper: 53rd Ann.
Meeting Am.Ceram.Soc., Chicago 1951: Cermets VI A Prelimin-
ary Study of the Oxidation ond the Physical Properties of
TiC-Base Cermets
109. S.S. Manson, PB-I09 B35 (1951): Behavior of Materials under Con-
ditions of Thermal Stress
110. E. Meyer-Hartwig, Z.Metallkde 42, 302-B (1951): Uber Halbmetalle
mit kontinuierlichen Ubergangseigenschaften
111. B.C. Miller and W.H. Bridges (eds.), ORNL-910 (1951): Metallurgy
Division Quarterly Progress Report
112. B.T. Montgomery et al., ATI-117 7Bl; PB-lOB 765 (1951): Impregnation
or Carbide Skeletal Bodies wi th Selected Metals 'or Alloys
113. D.G. Moore et al., NACA-TN-2329 (1951): High Temperature Protection
of a Titanium Carbide Ceramal with a Ceramic Metal Coating
Having a High Chromium Content
114. D.G. Moore et al., NACA-TN-23B6 (1951): Studies of High Temperature
Protection of a Titanium Carbide Ceramal by Chromium-Type
Ceramic Metal Coatings
115. J.A. Nelson et al., J.Electrochem.Soc. 9B, 456-73 (1951): Refract-
ory Bodies Composed of Boron and~itaniumCarbides Bonded
with Metals
116. J.T. Norton, Powder Met. Bull. 2 (2), 75-B (1951): Significance of
Binder Metal in Sintered Hard Metals
117. F.H. Norton and W.D. Kingery, NYO-3136 (1951): The Study of Metal-
Ceramic Interactions at Elevated Temperatures
11B. W.C. Patton, Iron Age 16B (17), 57 (1951): Sintered Chromium
Carbide Hard Metal
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119. J.C. Redmont, Metal Progr. 60 (1), 75 (1951): Bonding of Titanium
Carbide
120. L.T. Richardson and M.R. Swinehart, U.S. Patent 2,572,662 (1951):
Contact Body
121. J.M. Robertson, paper: Symp. High-Temperature Steels and Alloys for
Gas Turbines, London 1951: Future Needs in Materials for
Land and Marine Gas Turbines
122. W. Seith und H. Schmeken, Festschr. 100jähr. Jubil. W.C. Heraeus
(1951), 218-42: Sinterwerkstoffe aus metallischen und
nichtmetallischen Pulvern
123. T.S. Shevlin and C.A. Hauck, J.Am.Ceram.Soc. 34, 327-31 (1951):
Fhbrication, Testing and Properties of 30 %Chromium -
70 %Alumina Cermets
124. K.V. Shooter, Research ~ (3), 136-9 (1951): Frictional Properties
of Tungsten Carbide and of Bonded Carbides
125. Skoda Works, Brit.Patent 659,763 (1951): A Method of Producing
Sintered Hard-Metal Alloys
126. J.R. ~inklepaugh et al., PB-I09 030 (1951): Oxidation of Titanium
Carbide Containing Small Substitutionsof Various Metals
127. J.R. Tinklepaugh et al., PB-I09 031 (1951): Oxidation Studies of
Iron and Chromium Bonded Titanium Carbide
128. R.C. Turnbull, PB-I08 028 ~1951); PB-115 246 .•• 9; PB-115 351 (1951):
Diffusion of cobalt, Iron and Nickel into Titanium Carbide
129. J.H. Westbrook and J. Wulff, paper: Am.Ceram.Soc., Chicago (1951):
The Thermal Shock Resistance of Metallized Hollow Ceramic
Cylinders
1952
130. Anon., Business Week (1952), No.1203, 66-76; Iron Age 170 (13), 56
(1952); West.Mach.Steel World 43 (11), 131 (1952): Titanium
Alloy Explodes into Production
131. Anon., Iron Age 170 (16), 114 (1952): Moly-Based Metal-Ceramic
Designed for High Temperature Use
132. British Thomson-Houston Co., Brit.Patent 680,698 (1952): Methods
für Making and Casting Cemented Carbide Articles
133. L.A. Connant and D.M. Gil~s, U.S. Patent 2,656,596 (1953); Brit.
Patent 668,682 (1952): Tungsten-Chromium-Alumina Metal-
Ceramics
134. W.B. Crandall and M.A. Tuttle, NP-4135 (1952): Evaluation Tech-
ques for High Temperatur Metal-Ceramic Materials
135. F.K. Davey, E.R. Glabou and G.E. Lorey, PB-I09 701 (1952): Titanium-
Nitride Cermets
136. W. Dawihl, Z.Metallkde 43 (1), 20-2 (1952): Sintern von Wolfram-
karbid-Kobalt Hartmetallen als Oberflächenreaktion
137. W. Dawihl, Microtecnic ~ (3), 165-73 (1952): Grain Formation in
Hard Metal Alloys
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138. G.C. Deutsch, A.J. Meyer jr. and W.C. Morgan, NACA-E52K13 (1952):
Preliminary Investigation of Several Root Designs for
(Titanium Carbide) Ceramal Turbine Blades in Turbojet
Engines
139. F. Eisenkolb, Elektrotechn. &, 548-53 (1952): Pulvermetallurgische
Werkstoffe der Elektrotechnik
140. G.E. Evans, Iron Age 170 ( ), 93 (1952): Wanted: Better Materials
for Nuclear Reactors
141. J.L. Everhart, Materials and Methods 37, 92-6 (1952): Which Metal
for Jet Engine Blades?
142. H. Federspiel, U.S. Patent 2,599,751 (1952): Welding Process to
Join a Metal Body and a Semiconducting Body Composed of
Metallic and Ceramic Material
143. C.G. Goetzel, Treatise on Powder Metallurgy (Interscience, New York,
1952), Vol. Irr, Classified and Annotated Bibliography, Part
2, Patent Survey, 493-6: Composite and Coated Powders; 575-
639: Hard Metal Compound Compositions; 640-62: Electrical
Materials and Products
144. H.M Greenhouse, J.Am.Ceram.Soc. ]2, 271-4 (1952): Oxidation Prod-
ucts Which Contribute to the Oxidation Resistance of TiC-
Base Cermets
145. H.W. Greenwood, Mach.Lloyd~, 89-91 (1952): Ceramics and Metallurgy
146. J. Gurland and J.T. Norton, H.Metals 4, 1051-6 (1952): Role of the
Binder Phase in Cemented Tungsten Carbide-Cobalt Alloy
147. R.S. Gurnick and A.L. Cooper, NACA-RM-E52E27 (1952): Infiltration
ofTitanium Carbide with Several Metals
148. H.J. Hamjian and W.C. Lidman, J.Am.Ceram.Soc. ]2, 44 (1952): Boron
Carbide as a Base Material for a Cermet
149. M. HilI, M.W. Taylor, G.S. Mikhalapov, E.G. Touceda, C.L. Clark,
W.V. Knopp and H.D. Shaw, WADC-TR-52-106 (1952); PB-lll 286 (1952):
Production of Cermets by Flash Sintering Process
150. C.A. Hoffman and A.L. Cooper, NACA-RM-E52H05 (1952): Investigation
of Titanium Carbide Base Ceramals Containing Either Nickel
or Cobalt for Use as Gas Turbine Blades
151. W. Hofmann und E. Schmalenbach, Arch.Eisenhüttenwes. 23, 136-43
(1952): Uber den Verbund zwischen Sinterwerkstoffen und
kompakten Metallen
152. Igramic Electric Co., Brit.Patent 683,343; 684, 199 (1952): Contact
Body
153. M. Kantzer, Metaux (Corrosion~ndustrie) 27 (328), 506-10 (1952):
Les Cermets
154. H.V. Kinsey, Can.Metals 15 (11), 28-30; (13), 20-4 (1952): High
Temperature Alloys for Gas Turbines - A Review
155. C. Konopicky, Tech.Mitt. 45, 395-400 (1952): Hochfeuerfeste Son-
derbaustoffe
156. S. Krapf, German Patent 853,069 (1952): Metallische Agglomerate
157. E. Lardner and N.B. Gregor, J.Inst.Metals 80 (7), 369-74 (1952):
Determination of Elastic Constants and Stress-Strain Re-
lationship to Fracture of Sintered Tungsten Carbide-Cobalt
Alloys
161. C.C.
162. C.C.
163. L.R.
164. L.E.
165. G.B.
166. B.T.
167. J.A.
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158. V. Licini, Ceramics (Milan) 1 (9), 57 (1952): Cermet
159. W.G. Lidman and H.d. Hamjian, J.Am.Ceram.Soc., 35, 236-40 (1952):
Reactions During Sintering of a Zirconium Carbide-Niobium
Cermet
160. M. Litmann and Metro-Cutanit Ltd., Brit.Patent 674,128 (1952):
Wear-Resistant Materials
McBride, Metal Progr. 61, 84 (1952): Polishing Cermets
McBride, H.M. Greenhouse and T.S. Shevlin, J.Am.Ceram.Soc.
35, 28-32 (1952): A Preliminary Study of the Oxidation
and Physical Properties of TiC-Base Cermets
McCreight, KAPL-M~LRM-7 (1952): Thermal Expansion Measure-
ments of Six Fuel Materials
Marchi, J.A. Stavrolakis and E.P. Flint, WADC-TR-52-327 (1952):
Research on the Application of Fundamental Concepts of Bond-
ing Metals and Ceramics
Massengale, L.E.Mong, M.B. Stiefel and R.A. Heindl, NBS-1624
(1952): Interim Report on Evaluation of Tests for Cermets
as Components of Heat Resistant Materials
Montgomery and J.A. Lytle, WADC-TR-52-166 (1952): Nickel-
Magnesia Cermet Coatings
Nelson et al., WADC-TR-52-111 (1952): Metal Bonded Titanium
Boride
168. F.H. Norton and W.D. Kingery, NYO-3139 (1952): Study of Metal-
Ceramic Interactions at Elevated Temperatures
169. B.P. Planner, Steel 131 (18), 98-100, 102 (1952): High Temperature
Metallurgy
170. B.P •• Planner, Western Mach. Steel World 43 (6), 105, 117-8; (7),
83-5, 97; (8), 93-5, 107 (1952): Extremely High Temperature
Materials
171. Rutgers Univ. N.J., Ceramic Res. Station, NP-4020 (1952): Ceramic
Metal Bodies for Use as Aircraft Power Plant Parts Subjected
to Elevated Temperatures
172. M. Schwartz (ed.), WADC-TR-52-327 (1952): Proceedings of the WADC
Ceramic Conference on Cermets
173. P. Schwarzkopf, Proc.lnt.Symp. Reactivity of Solids, Gothenburg
1952, 1027-41: High Temperature Materials Produced by
Powder Metallurgy
174. T.S. Shevlin, WADC-TR-53-17 (1952): Development, Properties and
Investigation of a Cermet Containing 28 %Alumina and 72 %
Chromium
175. R. Steinitz, Proc.Symp. Progress in Quality Electronic Components,
Washington 1952: Metallic Refractories - New Materials for
the E1ectrical Industry
176. A.D. Stevens and J.C. Redmond, Metal Progr. ~, 124-8, 148 (1952):
Testing Cemented Carbides
177. A.W. Treptom, U.S. Patent 2,725,353 (1952): Bonded Tantalum Bodies
178. Union Carbide and Carbon Corp., Brit.Patent 679,804 (1952): Alumina
Metal Ceramics
185. Anon. ,
186. Anon. ,
187. Anon. ,
188. Anon. ,
189. Anon. ,
190. Anon , ,
(1953): Materials for High Temper-
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119. A. Vambersky, Hutnicke listy ~ (3), 129-32 (1952): Materials for
Gas Turbines
180. H. Vatter, Glas- und Hochvakuumtechn. __ ' 79-85 (1952): Die Kera-
mik-Metall-Löttechnik
181. R.H. Warring, Ceramics~, 472-6 (1952): Super Refractories
182. Watt Glühlampen und Elektrizitäts-AG, Austrian Patent 171,413
(1952): Herstellung von Teilen aus Hartmetall-Legierungen
183. J.H. Westbrook, Am.Ceram.Soc.Bull. 31, 205-8; 248-50 (1952):
Metal-Ceramic Composites (I/rr)
1953
184. R.A. Alliegro and J.R. Tinklepaugh, WADC-TR-53-55 (1953): Invest-
igation of the Bonding of Silicon Carbide by Metals
Automobile Eng. 43 (565), 157 (1953): Cerametallic Brake
Linings
Chem.Eng.News 31 (19), 1976, 1978 (1953): Silicon-Based
Cermets May be Useful in Aircraft Engines
Materials and Methods 37 (6), 69-72 (1953): Materials with
High Strength at High Temperatures
Materials and Methods 38 ( ), 188, 190 (1953): Impact
Strength of Newer Cermets
Product Eng. 24 (4), 5 (1953): New Cermet
Trans. ASME 12 (2), 127-36 (1953): Gas-Turbine Progress
Report. Materials, Cooling and Fuels
191. H.N. Barr, L. Marchi, J.A. Stavrolakis and H.H. Rice, WADC-TR-53-
356; AD-17 501; PB-117 936 (1953): Research on Application
of Fundamental Concepts of Bonding Metals and Ceramics
192. F. Benesovsky (ed.), Pulvermetallurgie (Metallwerk Plansee, 'Reutte/
Tirol, 1953)
193. E.S. Bomar, CF-53-5-190; CF-53-9-179 (1953): Solid Fuel Plates of
Aluminum and U30 8
194. W.H. Bridges, ORNL-1503 (1953): Metallurgy Div. Quart. Progress
Report for Period Ending Jan.31, 1953
195. L.A. Conant and D.M. Gillies, U.S. Patent 2,656,596 (1953): Sint-
ered Cermet Bodies
196. W.B. Cottrell (ed.), ORNL-1515 (1953): Aircraft Nuclear Propulsion
Project Quarterly Progress Report for Period Ending March 10,
1953
197. H.C. Cross, Ind. Heating __ ,
ature Service
198. W. Dawihl, German Patent 868,031 (1953): Elektrisches Element, ins-
besondere Elektrode zur Elektrolyse und elektrischen Hoch-
temperatur-Fusion
199. W. Dawihl, Z.Metallkde 44 (2), 69-70 (1953): Comments on the Work
of J. Gurland an~J.T. Norton on Skeleton Formation in
Sintered Carbide Alloys
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200. G.C. Deutsch, A.J. Meyer and W.C. Morgan, NACA-RM-E52K13 (1953):
Preliminary Investigation in J-33 Turbojet Engine of Several
Root Designs for Ceramal Turbine Blade
201. G. Economos, Ind.Eng.Chem. 45 (2), 458-9 (1953): Behavior of Re-
fractory Metal OxideS-in Conjunction with Metals at High
Temperatures
202. F. Eisenkolb und W. Richter, Wiss.Z. TH Dresden 2, 71-80 (1953-4):
Einige Untersuchungen an gesinterten Verbundwerkstoffen aus
metallischen und nichtmetallischen Bestandteilen
203. J .L. Everhart, Materials and Methods 27, 92-6 (1953): Which Metal
Form for Jet Engine Blades?
204. Fansteel Products Co., German Patent 765,479 (1953): Sintered
Hard-Metal Alloys
205. I.M. Fedorchenko, Izvest.Akad.Nauk SSSR, Otdel, Tekh.Nauk (1953),
393-406: The Laws of the Process of Setting Metalloceramic
Briquets in Sintering
206. H.J. Goldschmidt, Brit.Patent 692,486 (1953): Sintered Iron-
Tungsten Carbide
207. J.W. Graham, U.S. Patent 2,654,145 (1953): Oxidation-Resistant
Hard Carbide Composition
208. H.M. Greenhouse and H.W. Newkirk, NP-4838 (1953): Study of the
Microstructure of Cermets
209. W.L. Havekotte, Metal Progr. 64, 67 (1953): Super Refractories
for Use in Jet Engines
210. C.A. Hoffman, NACA-Res.Memo-E52L15a (1953): PreliminaI'Y' Investig-
ation of Zirconium Boride Ceramals for Gas Turbine Blade
Applications
211. C.A. Hoffman, NACA-RM-E53G07 (1953): lnvestigation of a Chromium
Plus Aluminum Oxide Metal-Ceramic Body for Possib1e Gas
Turbine B1ade Application
212. W.D. Jones, Metal lnd. (1953), 32: Metal Ceramics
213. J.D. Kennedy, Prod.Eng. 24 (8), 154-7 (1953): Cemented Chrome
Carbides
214. W.D. Kingery, J.Am.Ceram.Soc. ~, 362 (1953): Metal Ceramic lnter-
actions. I. Factors Affecting Fabrication and Properties
of Cermet Bodies
215. W.D. Kingery and G. Economos, J.Am.Ceram.Soc. ~, 403-9 (1953):
Metal Ceramic lnteractions. I1 Metal Oxide Interfacia1
Reactions at Elevated Temperatures
216. W.D. Kingery and M. Humenik jr., NYO-3143 (1953): Study of Metal
Ceramic Interactions at Elevated Temperatures: Surface
Tension. I. Furnace and Method for Use of the Sessile Drop
Method; Surface Tension of Si, Fe and Ni.
217. W. Kinna nnd o. RUdiger, Arch.EisenhUttenwes. 24, 535-42 (1953):
Der Oxydationsvorgang in Titankarbid-Kobalt-Hartmetallen
218. E.P. Knudson, Ceram.Bu1l. 32 (4), 156 (1953): Physical Character-
istics of Titanium-Base Cermets at Elevated Temperatures
219. S. Krapf, German Patent 860,557 (1953): Metallic Agglomerates
220. A.E. Lessor, paper: Electrochem.Soc., Pittsburgh 1953, abstract
No.48: Cermet Films
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221. A. Lorenz, G1as- und Hochvakuum-Technik 2, 247-9 (1953): Conduct-
ing Sintered Bodies (Cermets) for-E1ectric Leads in Fused
Quartz Vacuum Devices
222. D. McNair, R.T. Lynch and N.B. Hannay, J.App1.Phys. 24, 1335-6
(1953): Mo1ded Thermionic Cathodes
223. P.B. McSherry, Iron Age 172, 100-1 (1953): Metal Ceramic Wall
Lengthens Thermocoup1e Life
224. Ma110ry Meta11urgica1 Products, Brit.Patent 690,540 (1953): E1ec-
trica1 Contacts
225. W.A. Maxwell and R.W. Smith, NACA-RM-E53F26 (1953): Thermal Shock
Resistance and High Temperature Strength of MOSi 2-A120 3
226. A.J. Meyer, G.C. Deutsch and W.C. Morgan, NACA-E53G02 (1953): Pre-
1iminar~ Investigation of Several Root Designs for (Titanium
Carbide) Cermet Turbin Blades in Turbojet Engines. 1L Root
Design Alterations
227. E.T. Montgomery and P.E. Rempes jr., WADC-TR-53-164 (1953): Ex-
ploratory Study of Nickel-Magnesia Cermets
228. H.W. Newkirk et al., AD-22891 (1953): Study of the Microstructure
of Cermets
229. F.H. Norton,W.D. Kingery, G. Economos and M. Humenik jr., NYO-
3144 (1953): Metal-Ceramic Interactions at Elevated Temper-
atures
230. F.H. Norton, W.D. Kingery, F.A. Halden and M. Berg, NYO-6289
(1953): Study of Metal-Ceramic Interactions at Elevated
Temperatures
231. Ohio State Univ. Res. Foundation, Progress Report No.3, Contract
AF33(616)-472 (1953): Cermet Development
232. A. Pechman, Chem.Eng. §Q, 186-90 (1953): Ceramics for High Temper-
atures
233. A. Pechman, Finish 10, 37-8, 86, 88; Ceram.Age 62 (5), 27, 31, 34
(1953): Cermets - Possib1e Answer to Ultrahigh Temperatures
234. H. Pfau und W. Rix, Techn.wiss.Abhandlgn der OSRAM-Ges. ~, 193-201
(1953): Untersuchungen im System Co-WC
235. L.B. Pfeil, Materials and Methods 21, 79 (1953): How to Eva1uate
High Temperature Performance of Materials
236. L.T. Richardson and M.R. Swinehart, U.S. Patent 2,654,945 (1953):
E1ectrica1 Contact
237. H.R. SalIer, S.T. Stacey, N.S. Eddy and H.l. K1ebanov, BMl-834
(1953): Creep strength of Uranium A110ys at 1500-1800 °F
238. M.A. Schwartz, E1ectrica1 Mfg 2}, 144-8 (1953): Ceramic Metals for
Component Design
239. S. Skorba, Naturwiss. 40, 605 (1953): Ein Verfahren zur Präpara-
tion von Uranoxid-Schichten auf Aluminium
240. E.J. Soxman, WADC-TR-53-370; AD-27514 (1953): An lnvestigation of
a Method of Casting A110y Titanium Carbide Cermets
241. Staff, Aviation Week (Feb.23, 1953), 36-7: Cermets May Help Jets
Operate Hotter
242. R. Steinitz and I. Binder, Powd.Met.Bull. 6, 123-5 (1953): New
Ternay Boride Compounds
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243. M.S. Tacvorian, Recherche aeronaut. 33, 51-6 (1953): Modern Re-
fractory Material: (Sintered)~lumina-ChromiumMixtures,
or 'Chromal'
244. M.S. Tacvorian, French Patent 1,035,941 (1953)~ Cermets
245. J.R. Tinklepaugh et al., WADC-TR-53-369 (1953): Iron Bonded Titan-
ium Carbide
246. R.C. Turnbull, PB-lll 612; Am.Ceram.Soc.Bull. 32 (4), 145 (1953):
Diffusion of Iron, Nickel and Cobalt into Hot Pressed
Titanium Carbide
247. R.C. Turnbull andW.G. Lawrence, NP-4735 (1953): Study of Basic
Mechanism of Diffusion of Metals into Ceramic Materials
248. B. Wäser, Werkstoffe und Korrosion i, 397-9 (1953): Hochhitze-
beständige Werkstoffe und Cermets
249. L.H. deWald, Tooling and Production (Feb.1953), 31-4; (March 1953),
52-6: Cemented Carbides: Their Development and Application
250. H.A. Wilhelm, H.J. Svec, A.I.Snow and A.H. Danne, AECD-3275 (1953):
High Temperature Thermocouples
251. L.S. Williams and P. Murray, AERE-M/R-1242 (1953): Bonding in
Cermets
252. C.R. Wilson and A. Langer, Nucleonics 11 (8), t8 (1953): Electro-
deposition of Uranium Oxide on Aluminum
253. R.R. Wilson, WADC-TR-53-369 (1953); AD-29 399 (1953): Iron Bonded
Titanium Carbide
254. J .R. Wilson, Am.Ceram.Soc.Bull. E, 375-6 (1953): High Temperature
Protection of a Titanium Carbide Cermet
255. J.M. Zimmer, General Electric Report (Sept.1953): Method of Proof
Load Testing Dovetail Section of Cermet Turbine Buckets
256. C. Agte and J. Vacek, Pokroky praskove met. (1954), 443-50: The
Savings of Cobalt When Employing Cermet Carbides
257. N.P. Allen and W.E. Carrington, J.Inst.Metals 82, 525-33 (1953-54);
Metal Progr. 66, 182 (1954): Materials for 1000 °c (1832 °F)
258. R.A. Alliegro, J.R. Tinklepaugh et al., WADC-TR-54-38 (1954):
Metal and Self-Bonded Silicon Car~ide
259. Anon., Am.Metal Market &! (134), 1 (1954): New TiC Cermet has no
Cobalt or Tungsten
260. Anon., Keram.Z. ~, 104-5 (1954): Cermet - Ceramic Metal - Metal-
Ceramic
261. Anon., Metallurgia 53, (1954): New Heating-Element Material
Suitable forTemperatures up to 1600 °C
262. Anon., Steel 134, 105 (1954): Cermets - A Flash Sintering Process
Being Used to Produce Turbojet Engine,Blades
263. G.M. Ault and G.C. Deutsch, J.Metals 6, 1214-30 (1954): The Applic-
ability of Powder Metallurgy to High Temperature Problems
264. W. Ballas et al., Bull.Am.Phys.Soc. 20, 29 (1954): Oxide-Inpregnated
Nickel Matrix Cathode
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265. M. Basche, R.G. Bourdeau and F. Wulff, WADC-TR-54-211 (1954):
Joining of Titanium Carbide-Nickel Cermets
266. D.G. Bennett et al., AD-38 003 (1954): High Temperature Resistant
Ceramic Coatings - Ceramic and Metal-Ceramic Bodies
267. D.G. Bennett et al., A}'-TR-6540 (1954): RefractQry Bodies Composed
of Baron and Titanium Carbides Bonded with Metals
268. T.H. Blakeley, Report (Battersea Polytechnic, London, 1954): Metal
Ceramics: Structure, Manufacture and Properties
269. :'1. Blumenthal, AD-51 073 (1954), final report: Ceramics and Cermet
Materials
270. N.P. Bogoroditskil, N.L. Polyakova, G.K. Kirrilova and A.M. Eidel'-
kind, Elektrichestvo (1954), No.7, 56-60: New Types of Electrical
Ceramics
271. L.B. Brownlee et al., Spec.Report No.58 (Iron and Steel Inst.,
London, 1954-6), 302-4: Effect of Carbon Content on the
Properties of WC-Co Hard Metal
272. D.G. Burnside, U.S. Patent 2,667,431 (1954): Metallizing Ceramics
273. T.L. Charland et al., WADC-TR-54-414 (1954): Ceramic and Cermet
Materials
274. J. Chudo'ba , Pokroky pr~skove met , (1954), 490-7: Electroerosive
Machining of Cermet Carbides
275. C.L. Clark, Metal Progr. 22, 72-6 (1954): American Development in
Alloys for High Temperatures
276. H.R. eJauser, Materials and J~hods 39, 117-32 (1954): Materials
for High Temperature Service
277. P.G. Cetter, J.A. Cohn and R.A. Potter, U.S.Bur.Mines R.I. 5 100
(1954): Improved Tungsten Carbide-Cobalt Compacts by Electric
Resistance Sintering
278.'N. Cremens et al. , AD-37 311 (1954): Research on Mechanical Proper-
ties of Sintered A1uminum Powder. I. Wrought Nickel-Aluminum
Products for High Temperature Use. rr. Oxide-Metal Structure
Studies
279. M. Deri, Tecb.ung. 1., 92-6 (1954); Pe r-t Lgungs t echn • .± (12), 669,
893 (1954): Metallgebundene Keramiken
280. P. Duwez, ScLAmerican 191 (3), 99-106 (1954): High Temperature
Materials
281. N. Engel, Powd.Met.Bull. 7, 8-18 (1954): Properties of Metallic
Phases as a FunctiOn of Number and Ki~d of Bonding Electrons
282. V.D. Frechette, Ceram.lnd. 22 (3), 79, 80, 110 (1954): Cermet De-
velopment
283. V.D. Frechette, NP-1467 (1954): Fundamentals of Metal-Ceramic Mixt-
ures at High'Temperatures
284. V.D. Frechette and J .A. Hedva.ll, in: Pulvertechnik (Ingeniors-
vetenskapsakademi, Stockholm, 1954), 24-32: Cermets, the
New Ceramics
285. J.J. Gangler, J.Am.Ceram.Soc. 37, 312-6 (1954): Resistance of
Refractories to Molten Lead-Bismuth Alloy
286. E. Gebhardt und W. Obrowski, Z.Metallkde 45, 333-8 (1954): Uber
den Aufbau des Systems Kupfer-Blei-Sauerstoff
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287. F.W. Glaser, Planseeber.Pulvermet • .,g, 59-70 (1954): Progress
Report on Cermets
288. J.W. Gra~am, Machine Design 26 (5), 159-62 (1954): Endurance at
High Temperature is the Outstanding Property of One of the
Newer Cemented Carbides
289. J. Gurland, J.Metals ~ (2), 285-90; Trans. AI1ffi 200, 285-90 (1954):
A Study of the Effect of Carbon Content on the Structure and
Properties of Sintered Tungsten Carbide-Cobalt Alloys
290. G.T. Harris and H.C. Child, paper: Symp. on Powder Me~, Iron and
steel Inst., London 1954: The Rupture Strength of some
Metal-Bonded Refractory Oxides
291. W.L. Havekotte, AD-29 415 (1954): Ti tanium-Carbide Program
292. J. Hinnüber, Tech.Mitt.Krupp 12 (1), 5-12 (1954): Hard Metals w:Lth
Special Physical and Chemical Properties
293. C.A. Hoffman, J.lnst.Metals 21 (10), 878 (1954): Pre1iminary In-
vestigation of Zirconium Boride Ceramals for Gas-Turbine
Blade Application
294. A.E. Johnson jr., PB-116 110; NACA-TN-3309 (1954): Mechmlica1
Properties at Room Temperature of Four Cermets of Tungsten
Carbide with Cobalt Binder
295. A.I~. Johnson jr., PB-1l4 995; NACA-TN-3197 (1954): Mechanical
Properties at Room Temperature of FO'J.r Cermets of Titanium
Carbide with Nickel Binder
296. A.D. Joseph et al., WADC-TR-55-32 (1954): The Heat Treatment, Re-
inforcement and Cladding of TitanilUll Carbide Cermets
297. W.D. Kingery, J.Am.Ceram.Soc. 37, 42-5 (1954): Absolute Measure-
ment of Metal-Ceramic Interfacial Energy and the Inter-
facial Adsorption of Si from Fe-Si Alloys
298. W.D. Kingery and M. Humenik jr., J.Am.Ceram.Soc. 37, 18-22 (1954):
Surface Tension and Wettability of Metal-Ceramic Systems
299. W.D. Kingery and F.H. Norton, NYO-6296 (1954): Study of ~1etal
Ceramic Interactions at Elevated Temperatures. Surfaee
Tensions of Iron-Nitrogen and Nickel-Indium Al10ys
300. F.P. Knudsen, R.E. J\~oreland and R.F. GeIler, WADC-TR-54-1 (1954):
Physical Characteristics of Ti tanium Carbide-Base Cermets
at Elevated Temperatures
301. S. Krapf, German Patent 915,391 (1954): Metallagglomerate durch
thermische Reaktion
302. S. Krapf, Ber.Deut.Keram.Ges. 31, 18-21 (1954): Das re8~tions­
thermische Verfahren
303. W.G. Krauch, AlITL-5268 (1954): Urania-Zirconium Cermets
304. E.I. Larsen, A.S. Doty and D.A. Williams, U.S. Patent 2,669,512
(1954): Electrical Contact Material
305. M. Littmann an1 Metro-Cutanit Ltd., Can. Patent 500,750 (1954):
Wear-Resistant Materials
306. J. Lomas, Can.Machinery~ (6), 133-4 (1954); Machinery Lloyd ~
(5), 77-8 (1954): New Carbides Resist Oxidation, Strong
at High Temperatures
307. G.D. McTaggart, T.A. Willmore and D.G. Bennett, WADC-TR-54-194
(1954): Metal Bonded Zirconium Diboride
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308. G.A. Meerson, Priroda 12, 45-51 (1954); Chim.lnd. 72, 1206 (1954):
~ritted Alloy
309. E.T. Montgomery, Ohio Univ.Eng.Exp. Station news~, 39-40 (1954):
Cermet Solid Bodies and Coatings for Gas Turbine Engine
Blading and Metal Parts
310. N.C. Moore, BHt. Patent 710,562 (1954): Alumina-Chromium Cermets
311. P. Murray et a1., Trans.Brit.CerEoo.Soc. 53, 474-510 (1954): Prac-
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812. H.J. llorchardt, J.lnorg.Nucl.Chem. 12, 113-21 (1959): Ob-
servations on Beactions of-Uranium Compounds
813. D.H. Br-adhurs t and A.S. Bucharian , J.Phys.Chem. 63, 14B6-B
(1959): 'l'he Surface Properties of Liquid Lead in
Contuct wi th Ur-ani um Dioxide
814. W. Cannistraro in: Sheet li'aterials for High Ter;perature
Service (Am.Soc.N;et., Cleveland 1959), 25-36:
Ceramic Coatings fOI Protection of High Temperature
Materials
B15. J. Castelfranco, Ceramics 10, 13-20 (M"y 1959): Keramische
1v1a teriali en für Uberschal1raketen
816. B. Cech, Silikaty 2, 192-201 (1959): Cennety
B17. J.H. Cherubini and C.F. Leitten, CF-50-7-1 (1959): Zirconi-
um TIiboride, Boran Nitride and BOI-on Carbide
Compatibility with Austenic Stainless Steel
818. P.T. Chiarito and J.E. Johnston, Mater.TIesign Engng 50,
IBO- (Sept. 1959): Bettel' Cermets Need e d tor Gas
Turbine Parts
819. P.T. Chiarito and J.R. Johnston, NASA-M-2-13-59E (1959):
Experimental Evaluation of CerTIlet Turbine stator
Blades for Use at Elevated Gasfemperatures
820. G.J. Comstock, AECU-4410 (1959): U02-Bearing Fuel Flates
821. L.A. Conant, U.S. patent 2,872,724 (10 Feh195~: Oxidizeo.
Chromium-Alumina TiIetal Cerccmc c Protective Tube
822. C.T. Cox, U.S. 2,8~9,740, August 18, 1959: Brake Material
tor Extreme Heavy Duty
823. J. Cunningham ano. W. Maxwell, paper: Symposium on Nuclear
Fuel Elements, New York 1959: TIispersion Type Elements
B24. R.W. Dayton and C.R. Tipton, BMl-1315, BKI-1324, BMI-1330,
BMI-1340, BMI-1366, BMl-1377, BMl-1391, BMI-1398,
BMI-1632 (1959): Progress Relating to Civilian
Application
B25. G.C. TIeutsch in: High Temperature Materials (J.Wiley, New
York 1959), 190-204: Use of Cermets as Gas-Turbine
Blading
826. M. Dlouhy, Hutnicke Listy 14 (8), 692-5 (1959): Bending
Strength of Sintered Carbides at Elevated Temperatures
B27. P.H. Eisenberg, U.S. Patent 2,872,312 (1959): Manufacture
of Cermets and Metal-Coated Nonconductors by Non-
electrolytic Plating
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828. M. Epner and E. Gregory, Planseeber.Pulvermet. 7 (3), 120-8
1959: Carbide of Elements of the Fifth Group of the
Periodic Table Bonded with Steel
829. V.N. Eremenko and T.Ya. Kos oLapova , Voprosy Poroshkova L[et.
i prochnosti Materialov (Akad.Nauk SSR, 1959), No 7,
3-6: Interaction of Titanium Carbide with Nickel -
830. V.N. Eremenko und J.V. Najditsch, Zur.Fiz.Chim. 33, 1238-45
(1959): Untersuchungen über Benetzbar-keit;von Oxyden
mi t flüssigen Metallen. Byul. Inst .I\,[etallokeram
i Spets.Splavov, Akad.Nauk Ukr. SSR 4, 38-51 (1959):
Wetting of Solid Surfaces of Certain-Refractory
Compounds wi th Liquid l''Letal
831. M. Ference, Machiney 65, 139 (March 1959): Cermets Look
Promising to Ford Researchers
832. E. Fitzer. D.S. 2,377.114. March 10. 1959: Method of Ploducing
Sintered Metallic Bodies
833. L. Frsnk, D.L. Eaton and J.R. Bedell, TID-7559 (P5) (1959)
834. F.I!I. }'uhath, J.Am.Cerarn.Soc. 42,423-9 (1959): Internal
stresses in Model Ceramic Systems
835. P. Galmiache and A. Hivert, French Patent 1,198,870 (1959):
Process f'o r the M~Lllufacture or NucLear ?uel l\IIaterials
and Products
836. A. Gatti, Trans.Illet.Soc. AIl,J.E 215, 753-5 (1959): Iron-
Alumina Materials ---
837. T.M. Giles. T.S. Shevlin 2nd J.O. Everhart, NP-8965 (1959):
Stresses in Polycomponent Solid Ceramics or Ce:cmets
838. J.S. Gill and W.L. Marshall, CF-59-8-95 (1959): The Compound
CuO'3 U03
839. Y.G. Godron, Silicates Ind. 24, 539-49 (1959): Wettability
of Glass/Metal arid oflietal/Ceramics
840. C.G. Goetzel e t a1., U.S. 2,899,338, August 11,19')9:
Thermal Element
841. E.W. Goliber, U.S. Patent 2,872,725 (1959): Chromium-Base
Cermets
842. H.B. Goodwin, End v Res ea.r'ch I/lag. l, Nos. 3 and 4 (1959): The
World's Hottest Alloys
843. J.W. Graham, W.F. Ford and N.W. Newkirk, J.Am.Ceram.30c. 42,
306-8. Disc. 309 (1959): Residual Stresses in
Titanium Carbide-Nickel Cermets
844. G.B. Greenough, Nuclear Power 4, 92-6 (1959): Brennstoff-
elemente heute und morgen
845. J. Gurland, Trans. AHm 215, 601-7 (1959): Observations on
the structure and Sintering Mechanism of Cemented
Carbides
846. H.T. Hahn, Ind.Eng.Chem. 51, 197-9 (1959): Uranium-Oxide-
Liquid Metals --
847. J.J. Harwood, Am.Soc.Mech.Eng. Paper) 59-MD-2 (1959): New
Development in Metals and Ce:c~mics for High
Temperature Service Above 1000 F
848. H.H. Hausner and J.F. Schumal', Nuclear Fuel Elements
(Reinhold Publ., New York 1959)
849. R.F. Hehemann and G.M. Ault, High Temperature Materials
( J. Wiley. New York,1959)
850. W.H. Herz, Mater. Design Eng. 49 (4), 98-9 (1959): Celmets,
Two New Forms --
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851. E. Heyrnel, Betrieb 9, 226-8 (1959): Die mechanische Be-
festigung von Hartmetall-und Keramikschneidplatten
852. E.E. Hoffmann, OF~L-7624 (1959): Corrosion of Materials
by Lithium at Elevated Temperatures
853. A.G. Holms and A.J. Repko, Non-Destructive Test. 17 (3),
156-64 (1959): Cermet-Body Non-DestructiveTest Data
Evaluated by Spin Test of Blades and Bend Test
of Bars
854. G.R. van Houten, Bull.Amer.Ceram.Soc. 38, 301-7 (1959):
A Survey of Ceramic to Metal Bonding
855. V.N. Jeremenko und J.V. Najdic, Zur.Fiz.Chim. 33 (6),
(1959): Benetzung von Oxiden durch flüssi6e Metalle
856. E. Kato and S. Naka, N&goyo ~ogyo Gijtsu Shikensko Hokoku
8 (3), 78-84 (1959): Sintering of TiC-Base Cennets
It. Shrinkage of TiC-Ni Compact by Heating in VaCUUln
857. R. Kieffer, F. Benesovsky und K. Messmer, Metall 13, 919-22
(1959): Hafniumcarbidhaltige Hartmetalle--
858. W.D. Kingery, paper: Symposium High Temperature Technology
Asilomar, 1959: Oxide and Cermets
859. N.R. Koenig. NAA-SR-M-~730 (1959): Composition, Burnup and
Some Physical Properties of Cermet Fuels
860. G.S. Kreimer und N.A. Alexejeva, Isvest.Akad.Nauk USSR,
Metallurgiga i toplivo 3,92 (1959): Festigkeit,
Härte und Zähigkeit von-WC-Co-Legierungen in Ab-
hängigkeit von deren Zusammensetzung, Struktur und
Temperatur
861. J. Kroehler, NAA-SR-4579 (1959): Comparative Properties of
Dispersion-Element Components
862. V.A. Kuzmenko, Zavodskaya Lab. 25 (3), 351-3 (1959): Device
for Measuring Young's Moaulus at High Temperatures
863. D.J. Larin and E.E. Muller, Trend in Engng 11, 19-23 (April
1959): Refractory Ceramic Coatings --
864. J.H. Lauchner, D.G. Bennett and G.L. Morgan, WADC-TR-59-412
(1959): Nondestructive Tests for Cerarnic, Cermet
and Graphite Materials
865. H. W. Lavendel and C.G. Goetzel in: High Temperature Materials
(J. Wiley, New York 1959), 140-54: Recent Advances
in Infiltrated Titanium Carbides
866. J.V. Long and J.V. Furth, U.S. Patent 2,898,236, August 4
(1959): Protective Cermet Coating Method and Materials
867. J.V. Long and J.V. Furth, U.S. Patent 2,900,276 (1959):
Cermet Composition and Method of Coating Therewith
868. J.E. Mahaffy and W.O. Woods, Watertown Arsenal, Rodman Lab.
Rept. RPL 43/1 (1959): Evaluation of Alloy Binder
Systems in Cemented Carbides
869. C.R. Mason, J.D. Walton, M.D. Bowen and W.T. Teague, NP-
7121 (1959), Quart.Rep.No. 13: Investigation of
High-Temperature Resistant Materials
870. T. Matsukawa, U.S. Patent 2,894,839 (1959): Composite Silver-
Cadmium Oxide Powder
871. F.A. Mauer and L.H. Bolz, USGRR-31 (1959), 451. PB-136066
(1959): Measurement of Thermal Expansion of Cermet
Components by High-Temperature X-ray Diffraction
Maxwell in H.H. Schumal', Nuclear Fuel Elements (Rein-
hold Publ., New York 1959), 170-83: Tabular-Type
Dispersion Elements
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873. S.l. Megeff and J.L. Zambrow, Inst.Met.Div., Spec.Rept.
Sero 5, Nr.7, 25-8 (1959): Fabrication of AI-Plate
Type Elements Containing U02 as the Fuel
874. Met&lwerk Plansee, Brit.Patent 809,555 (1959): Sintered
Chromium-Base Bodies for Use at High Temperatures
875. R. Mitsehe und H. Blaha, in: F. Benesovsky, Herausg. Hoch-
schmelzende Metalle, 3. Plansee-Seminar, 1958
(Springer, Wien 1959), 438-52: Beitrag zur Technik
der elektronenmikroskopischen Untersuchungen von
lnfra-Cermets
876. E.M. Modl, U.S. Patent 2,909,834 (1959): Cermets with
High Impact Strength
877. R.L. Mohan, AD-259 062 (1959): Rollbelastungsfähigkeit von
Cermet-Formkörpern
878. D.J. Molella, PA-TM-ME-5-59 (1959): lnvestigation and
Evaluation of Available Hypersonic Probe Materials
and Oxidation-Resistant Coatings for Possible Use
at 40000F for 60 Seconds
879. N.C. Moore und J.B. Huffadine, Nuclear Power 4, 86-94 (1959):
Die Zukunft keramischer Brennstoffelemente
880. J.F. Nachmann and L.E. Olds, Steel 144,89 (Jan.1959): Metal
Process Quadruples Hot Strellgth
881. H.W. Newkirk jr., H.H. Sisler and J. Graham, J.Am.Ceram.
Soc. 42, 306-9 (1959): Residual Stresses in Titanium
Carbide-Nickel Cermets
882. E. Niki, S. Kohara and M. Tajiri, Koku Kenkyusho Shuho,
Tokyo Daigaku 1, 372 (1959): Hot-Pressing of TiC-
Ni Cermet -
883. J. T. Norton in: High Temperature Materials (J. Wiley, New
York 1959), 119-24: Cermets and Bonded Hard Metals
884. E.I. Onstatt and G.D. Cremer, U.S. Patent 2,894,837 (1959):
Method for Producing Cemented Carbide Articles
885. J.H. Oxley und J.F. Blocher, Batelle Techn.Rev. 8 (6) (1959):
Keramische oder metallkeramische Pulver mit Metall-
überzügen ergeben Werkstoffe mit besonderen Eigen-
schaften
886. J.H. Oxley, J.F. Hannah, J.M. Blocher and I.E. Campbell,
Vortrag: Elektrochem.Soc., Columbus 1959: Coating
Uranium Dioxide Powders with Metallic Films
887. H. Palmour Irr, W.W. Kriegel, J.J. DuPlessis and G.O. HarrelI,
N. Carolina State Coll.Dept., Eng.Research Bull
(1959),No. 73: Selected Abstracts on the Mechanical
Behaviüur of Ceramics
888. N.M. Parikh, High Temperature Materials (J. Wiley, New
York 1959), 169-81: Müdes of Fracture and Slip in
Cemented Carbides
889. N.M. Parikh and M. Humenik in: High Temperature Materials(J.Wiley, Lendon 1959), 155-68: Wettability and
Microstructive Studies in Liquid-Phase Sintering
890. S.J. Paprocki, D.L. Keller, G.W. Cunningham ans A.K. Foulds,
BMI-1365 (1959): Development of Uranium Nitride -
Stainless Steel - Dispersion Fuel Elements
891. T.J. Planje, paper: AlME, San Francisco 1959: Cermets -
Current Types and Applications
892. N.M. Popova, A.F. Platonova and L.V. Zaslavskaya, Zavods-
kaya Lab. 25 (3), 271-3 (1959): Chemieal Methods
of Phase Analysis of Metalloeeramic Alloys Based
on Titanium Carbide and Chromium and Titanium Di-
borides
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8~3. J.M. Puri, Research (London), 12 (7), 246 (1959): Use of
Ceramic Materials for Gas Turbine Blades
894. W. Richter, Fertigsungstechnik (1959), 80-2: Uber metall-
haltige Schneidkeramiken
895. O.J.C. Runnalls, in: H.H. Hausner and J.F. Schumar, Nuclear
Fuel Elements (Reinhold PubI., New York 1959),
228-56: Ceramic Fuel Elements
896. T. Sata und R. Kiyoura, J.Ceram.Assoc. Japan 67, 116-23
(1959): Herstellung von Cermets im System A1203 -CrdUTCh Heißpressen
897. L.M. Schifferli, Metal Progr. 76 (4), 99-102 (1959): Slip
Casting --
898. P. Schwarzkopf in: Tercera Reunion Internac.Reactividad
de los Solidos 1956, Madrid 1959, 641-7: Gesinterte
Turbinenschaufelwerkstoffe, Cermets, Molybdän
899. H. Shapiro and R.M. Powers, SCNC-271 (1959): Uraniumdioxide
Fuel Materials with Improved Thermal Conductivity
900. F.D. Shaw, Vortrag: Electrochem.Soc., Columbus 1959:
Refractory Ceramic Coatings Today and Tomorrow
901. J. Sheinhartz, Nucl.Sci. and Engng 2 (1), 131 (1959): Non-
Oxide Dispersions Type Fuel-Elements
902. J. Sheinhartz, SCNC-273 (1959): Dispersion Type Materials
for Fuel Elements (TI): Uraniumcarbide and Uranium-
sulfide Dispersion Materials
903. J. Sheinhartz and G.L. Zambrow, SCNC-266, -273 (1959):
Dispersion Type Materials for Fuel Elements (I):
Uraniumnitride and Uraniumsilicide Dispersion Type
Materials
904. T.S. Shevlin, News in Engng 31,17-19, 54 (April 1959):
Strong Tough Cermets--
905. L.B. Sibley, C,M. Allen et al., U.S.Govt.Res.Rept. 31
(1959), 231. PB 151 483 (1959): Study of Refractory
Materials fbr Seal and Bearing Application in
Aircraft Accessory Units and Rocket Motors
906. S. Slarew, paper: Electrochem.Soc., Columbus 1959:
Refractory Coatings for Ramjet and Supersonic
Aircraft Applications
907. V.V. Skorochod, Inz.Fiz.Zur. 2 (8), 51-8 (1959): Elektrische
Leitfähigkeit von Mischungen aus Leitern und
Nichtleitern
908. N.V. Sokolov and A.I. Levin, Zh.Prikl.Khim 32,1774-81 (1959):
Electrolytic Treatment of Metalloceramic Drawplates
909. J.W. Taylor in: H.M. Finniston and J.P. Howe, Progr.
Nucl.Energy V, Metallurgy and Fuels 2 (Pergamon
Press, London 1959), 398-416: Wetting by Liquid
Metals
910. J.A. Ternisten, Metaux (Oorrosion-Inds.) 34 (404), 151-61
(1959): Heterogeneous Catalysis in-Metallurgy,
Affinallurgy and Ceramallurgy
911. F.C. Wagner, U.S. Patent 2,875,510, March 3, 1959:
Bearing Composition
912. J.D. Walton jr. and N.E. Poulos, J.Am.Ceram.Soc. 42 (1),
40-9 (1959): Cermets from Thermite Reactions
913. R.C. Wangh, ORNL-2701 (1959): The Reaction and Growth of
Uranium-Dioxide-Aluminum Fuel Elements and Compacts
914. C.E. Weber, Progress in Nuclear Energy, Series,V, Volume
2, Metallurgy and Fuels (Pergamon Press 1959),
295-362: Progress on Dispersion Elements
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915. W.W. Wellborn, Mater.Design Eng. 49 (2), 79-81 (1959):
Vfuy and where to Use CarbIUe-Base Cermets
916. R.J. Westerho1m, Grits and Grinds 50 (4), 3-12 (1959):
Rokide Ceramic Coatings --
917. L.S. Williams, Australasian Eng. 51, 50 (1959): Basic
Concepts and TeChni~ues o~Modern Ceramics
918. R.E Wilson, L.B. Coffin and J.R. Tinklpaugh, U.S.Govt.
Res.Rept. 31 (1959), 231. PB- 151.115 (1959):
Metal and Self-Bonded Silicon Carbide
919. W. Wolf, Fertigungstechn. Betrieb 9, 220-3, Disk. 223-6
(1959): Keramik und ihre Anwendung als Schneidstoff
920. J.M. Wouldbroun, Brdnance 43,501-5 (1959): Cermets for
Ordnance --
921. S.J. Yosim, A.J. Darnell, W.G. Gehmann and S.W. Mayer,
J.Phys.Chem. 63,230-3 (1959): The Bismuth-Bismuth
Trichloride System
922. K. Zeman, Techn.Zpravy VUPM Nr.l, 10-26 (19D9): Anwendung
keramischer Gießmethoden in der Pulvermetallurgie
1960
923. C.M. Allen, TID-7604 (1960), 227-31: Special Seal Programs
924. Anon., Am.Ceram.Bull. 39, 473 (1960): Classification of
Electronic Ceramies
925. Anon., British Patent 844,833 (Aug.l7, 1960): Nuclear Fuel
Preparation
926. Anon., CNLM-2393 (1960): Data Book on Physical Properties
of Materials
927. Anon., Electronics 33, 76 (Aug. 1960): Aluminum Oxide
Capacitors Take 500°C - Construction Uses High-
Oxide Cermet
928. Anon., Engng 189, 679 (1960): Hot Bearings Made from Cermet
929. Anon., Mater. Design Engng 52, 150 (Dec. 1960): Cermets
Strengthened by Meta! Fibres
930. Anon., Metal Treatment 27, 60-2 (1960): The Cermets
931. Anon., Metal Treatment 52, 287 (Nov. 1960): Properties
of Materials: Refractory Cerarnics and Cermets
932. Ancn , , NYO-9187 (1960): Corrosion and Radiation Damage
Resistant Fuel Material
933. Anon., Powder Reactor Technol. 4, 85-96 (1960-61): Fast
Breeders -
934. A.I. Avgustinik, Zhur.Vsesoyuz.Khim.Obshchestva im. D.I.
Mendeleeva 2 (2), 156-68 (1960): Cermets
935. A.I. Balyaev and E.A. Zhemchuzhina, Sb.Nauchn.Tr.lnst.
Izvetn.Metal 33, 132-42 (1960): Wetting of Metallic
and Heat Resistant Materials by Molten Lithium
936. A. Blainey, Meta1 ProgI'. 77, 104-8 (Jan. 1960): Hot Pressing
Powders in Englan~
937. T.H. Blake~ and A.E.S. White, Chem. and 'Ind., p 305-6
(March 1960): Improvement of Refractories by the
Incorporation of Metals
938. M.A. Breding and H.R. Bronstein, J.Phys.Chem. 64, 64-7 (1960):
Miscibility of Liquid Metals with SaltS-IV. The
Sodium-Sodium Halide Systems
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939. M.A. Breding and J.W. Johnson, J.Phys.Chem. 60, 1899-1900
(1960): Miscibility of Metals with saIts V. The
Rb-Rb Halide Systems
940. A. Briggs, AERE-M-737 (1960): Observations on the Wetting of
Uranium Dioxide by a Platinum Alloy
941. D.H. Buckley and R.L. Johnson, NASA-TN-D-302 (1960): Use of
Less Reactive Materials and More Stable Gases to
Reduce Corrosive Wear when Lubricating with Haloge~
ated Gases
942. J.J. Byerley, CRFD-971 (1960): The Compatibility of Uranium-
Dioxide with Refractory Metals and Refractory Metals
Thermocouples at Temperatures above 17500 C
943. B. Öech, Silikaty 4 (1),1-9 (1960): Structural Stability of
Titanium Carbide Cermets
944. C.C. Cronin in: J.R. Tinklepaugh, W.B. Crandall (eds.):
Cermets (Reinhold Publ., New York,1960), 158-66:
Testing and Application of Cermets. Electronic
Refractory Cermets
945. W.H. Cook, ORNL-2902 (1960): Corrosion Resistance of Various
Ceramics and Cermets to Liquid Metals
946. R.W. Dayton and C.R. Tipton, BMI-1398, 1403, 1409, 1430,
1448, 1455, 1464, 1469, 1473, 1480, 1489, (1960):
Progress Relating to Civilian Applications
947. H.C. Duneaan, PB 162 444 (1960): Ceramic to Metal Seal by
Pressed Powder Technique
948. M. Epner and E. Gregory in: J.R. Tinklepaugh and W.B.
Crandall (eds.), Cermets (Reinhold Publ., New York,
1960), 146-9: Carbide-Base Cermets. Titanium Carbide-
Steel Cermets
949. C.O. Fain, C.M. McClure and G.C. Robinson, Clemson College
1960: Literature Survey of Uses of Uranium Oxide in
the Ceramic Industry
950. J.D. Fleming and J.W. Johnson, ORO-325, Pt.2 (1960):
Materials for High Temperature Nuclear Engineering
Applications
951. R.K. Francis and J.R. Tinklepaugh, J.Am.Ceram.Soc. 43, 560-3
(1960): Thermal Conductivity in Ceramic-MetaI
Laminates
952. W.C. Francis and S.E. Craig, IDO-16 574 (1960): Progress
Report on Fuel Element Development and Associated
Projects
953. H. Friedemann in: J.R. Tinklepaugh and W.B. Crandall (eds.),
Cermets (Reinhold Publ., NewYork 1960), 209-32:
Bibliography on Cermets (1949-59)
954. J.J. Gangler, K.A. Sanders and S.L. Orell, NASA-TN-D-262
(1960): Uranium D±oxide Compatibility with Refractory
Metals, Carbides, Borides and Oxides Between 3500
and 50000 F
955. J. Golden und G.W. Rowe, Brit.J.Appl.Phys. 11 (11),
(1960): Verschleiß von harten und weIchen Phasen
in mit Kobalt abgebundenem Wolframkarbid
956. A. Goldsmith, T.E. Watermann and H.J. Hirschhorn,WADC-TR-
58-476,vol. IV (Rev.),(1960): Thermophysical
Properties of Solid Materials, vol.IV: Cermets,
Intermetallics, Polymerics and Composites
957. D.E. Gücer, Bull.Techn.-University Istanbul 13 (2), 69-82
(1960): Design for the Application or-Ultrasonic
Energy to Metallurgical Processes (WC-Co)
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958. A.B. Graham, Met.lnd. 97, 455-8, 480-2, 502-4, 521, 535-8
(1960): Extrusion of Hardmetals
959. J. Gurland, PB-159 004 (1960): The Influence of Basis Design
and Processing Variables on the Properties of WC-Co-
:A.lloys
960. H.T. Hahn, U.S. Patent 2,937,982 (May 1960): Method of
Making U02-Bi-Slurries
961. R.L. Hammer, W.D. Manly and W.H. Bridges in: Reactor
Handbook (2nd Ed., Intersci.Publ., New York 1960),
502-19: Carbides and Cermets
962. J.B. Huffadine in: P.Popper (ed.), Special Ceramics (Rugby
1960), 220-36: The Fabrication and Properties of
MoSi2 and MOSi 2-A1203
963. H.B. Huntress in: J.R. Tinklepaugh, W.B. Crandall (eds.),
Cermets (Reinhold Publ., New York, 1960), 166-9:
Testing and Application of Cermets. Cel'mets in
Friction Materials
964. M. Rumen1k jr. and T.J. Whalen in: J.R. Tinklepaugh and W.B.
Crandall (Reinhold Publ., New York, 1960), 6-49:
Physicochemical Aspects of Cermets
965. J.R. Johnson in: J.R. Tinklepaugh, W.B. Crandall (eds.),
Cermets, (Reinhold Pubi., New York, 1960), 191-6:
Testing and Application of Cermets. Application
of Cermets to Nuclear Devices
966. W.D. Jones, Fundamental Principles of Powder Metallurgy
(Arnold, London,1960)
967. D.L. Keller, Reactor Handbook 1 (13), 304-30, Materials
C!ripton (ed.), InterscTence Press, 1960):
Dispersion Fuels
968. D.L. Keller, E.S. Hodge, C.B. Doyer, J.B. Fox, D.E. Kizer
and S.W. Porembka, BMI-1475 (1960): Progress on the
Use of Gas-Pressure Bonding for Fabrication Low-Cast
Ceramic,Cermet and Dispersion Fuel
969. W.F. Kenney and H. Suskind, BNL-648 (1960): Engineering-
Scale Preparation and Characteristics of Th02-BiSlurries
970. W.D. Kingery, Proc.lnt. Symposium on High Temperature
Technology, Asilomar 1959 (McGraw HilI, New York,
1960), 76-89: Oxides for High-Temperature Applications
971. N.R. Koenig and B.A. Webb, NAA_SR-3880 (1960): Properties
of Ceramic and Cermet Fuels for Some Graphite Reactors
972. H. Kotsch, Wiss.Z.Techn. Hochschule Dresden 9, 1203-6 (1960):
Sinterwerkstoffe auf Chromborid-Basi~
973. H. Kubota, ORNL-2662 (1960): Study of Chemical Changes in
U02-Al Reactor Fuel Elements During Heat Treatmentat 600 0 C
974. S.M. Lang, Nat.Bur.Stand.Monograph 6 (1960):Properties of
High -Temperature Ceramics arid Cermets - Elasticity
and Density at Room Temperature
975. J.H. Lauchner, D.G. Bennett and G.L. Morgan, PB Rept.
161 815 (1960); U.S. Govt.Research Repts. 34,
309-10 (1960): Nondestructive Tests for Ceramic,
Cermet and Graphite Materials
976. F.V. Lenel in: J.R. Tinklepaugh, W.B. Crandall (ed.),Cermets,
(Reinhold Pubi., New York,1960), 81-5: Fabricatian
Techniques. Resistance Sintering of Cermets under
Pressure
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977. C.L. Marshall in: J.R. Tinklepaugh, W.B. Crandall (ed.),
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SUJ3JECT INDEX
The contents of every reference is indicated by means of descriptors. In
doing this, the questions posed were:~ material combination has been
investigated, h2:!! was it fabricated,~ properties have been evaluated,
~ is the said material applied, and !h!i information is available?
Thus, the deseriptors were selected aecording to the following subjeet fields:
materials
teehnology
properties
applications
bibliographie information
(see Table 1, Guide to subjeet fields and deseriptors, and Table 2, Oeramie-
metal eombinations and cermets which have been investigated).
'Physieoehemieal properties' are listed under 'materials' rather than under
'properties' because they deal with relations and reaetions between ceramies
and metals as such and not neeessarily with eermets.
Normally, every paper on eermets gives details on its technology (i.e. pre-
paration), density, and strength. These descriptors seem trivial and are
only used when special or detailed investigations were performed.
Every reference is characterized by astring of deseriptors. The structure
of these strings is usually aecording to the proeedures of research and de-
velopment, i.e. materials, teehnology, ••• (as above). This strueture has also
been maintained wherever possible when listing the particular referenee
aceording to the seeond, third, ••• deseriptor. It should be noted, however,
that the sequenee of deseriptors also earries some information; e.g.
mierostrueture meehanieal properties WO-Co = relation between
mierostrueture and meehanieal properties; applieation to WC-Co
mierostrueture WC-Co meehanical properties = investigation of
the microstructue of WC-Co; some meehanieal properties have
also heen investigated
Every entry (exeept those dealing with eomposites, refractories and other
similar materials) is about eermets; therefore the term 'cermet' has been
omitted.
The subjeet index also lists several cross referenees in the form of
and see also
--
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Other explanations
coated particles
A1203-Co,-Cr,-Fe; Ti02 •••
TiC-Co
TiC-Co
= this reference is a paper read at a conferencej
written documentation is most likely not available
= alumina cermet(s)
= A1203-Co, A1203-Cr, A1203-Fe ~ Ti02-Co, Ti02-C~
Ti02-Fe cermets were investigated.
Cermets separated by a semi-colon are treated as
different descriptors; thus this combination is
listed again as Ti02-Co,-Cr,-Fe; A1203••• )
= (ceramic) powder particles covered by a (metallic)
layer
= the technology of making coated particles or coat-
ing any other object
= resulting product (such as, surface coatings)
= interactions and reactions between TiC and Co
= phase diagram Ti-Co-C, with special reference to
the cermet TiC-Co
= specific model or a material configuration or
combination thar-is suitable for the simulation
for cermets (e.g., porous bodies, glass-bakelite
composites)
+definition = patent on a cermet; adefinition of cermets is
also given in the patent
A1203
patent
coating
coatings
compatibility
constitution
model
(2624)
review
review
ss
= review article on cermets in general
cemented carbides = review article on cemented carbides
= stainless steel
Grouping of descriptors has been done wherever possible; thus
bending strength
creep
fracture
~ listed ~
strength !bending)
strength creep)
strength fracture)
The structure of descriptors is as follows:
strength
strength (bending)
strength (bending)/high temperature/
strength /temperature/
strength, measurement
strength, theory
( )
/ /
for grouping
for specific additional
information
The arrangement of the deseriptor strings is alphabetical; e.g.,
TaC-Co
..•..••..•
thermal conductivity
..........
Th02-Be
..........
.....
00
U1
•
BIBLIOGRAPHIC INFORMATION
other materials
nuclear materials *
nuclear materials (control rod)
fuel elementes)
bearing
cutting material
friction material
laminates
rocket material
shielding
structural material
turbine material
vacuum seal
classification
data
data evaluation
definition
model
statistics
electronic components *
capacitor
contact
electrode
heating element
resistor
resistor (thin-film)
thermoelement
thermionic emitter
bibliography
book
patent
review
survey
(2624) D paper read at
a conference
... ---------------~
~ APPLICATIONS
distribution)
electron micn)
etching)
grinding)
high temper.)
lineal anal.)
particle size)
polishing)
porosity)
stresses)
microstructure
microstructure
microstructure
microstructure
microstructure
microstructure
microstructure
microstructure
microstructure
microstructure
microstructure *
transport preperties
electrical conductivity
thermal conductivity
other properties
density
dielectric properties
magnetic properties
optical properties
thermoelectric properties
- -- - --- --- - --- - --
mechanical properties *
elastic constants
hardness
strength
strength bending)
strength creep)
strength compressive)
strength fatigue)
strength fracture)
strength impact)
strength tensile)
strength thermal shock)
strength torsion)
stresses
wear
thermal properties
specific heat
thermal expansion
• • •• measurement
•••• theory
r-t+ PROPERTIES
processing
powder metallurgy *
milling
mixing
pressing
pressing explosion)
pressing extrusion)
pressing hot)
pressing hot isostatic)
pressing magnetic)
pressing vibratory)
sintering
sintering (liquid phase)
sintering (pressure)
ether processes
coated particles
coating
coating !electrOdepOSiting)
coating electroplating)
coating flame spraying)
coating precipitation)
coatings
evaporation
fuel elements. fabr~cation
sputtering
thermite reaction
smelting,
casting
casting (slip c.)
infiltration
chemical anaLysis
chemieal analysis (microprobe)
chemical anal. (spectroscopy)
chemieal processing
forming
forming (electroforming)
irradiation
joining
machining
rolling
swaging
testing
physicochemical properties
bonding
compatibility
compatibility (corrosion)
constitution
constitution (solubility)
wetting
Al203-Ag }
Al203-Al See Table 2
........
boride-
earbide-
cemented borides
cemented carbides
cemented oxides
nitride-
oxide-
phosphide-
sulphide-
other materials
MATERIALS
cermets
carbides
ceramics
composites
materials
materials ~development)
materials new)
materials sintered)
rare earths
refractories
refractories (superrefract.)
transition metals
-- --- ------- - ---
* D also used as a
desoriptor
I t-'i TECHNOLOGY
Table 1
Gtude to subject fields
alld descriptors
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abrasion ~ wear
adhesion ~ bonding
wetting
AlN- strength patent 612
AlN-Ag,-Cu; TiC-Ag,-Cu wetting 2762
-Al patent 551
-Mo; BN-Mo compatibility 2811
-Nb,-Ta,-Ti,-V; Si3N4••• ; Ti02... compatibility 2889
-Pb; TiC-Pb wetting 2761
AIN- strength patent 612
AlN-Al patent 551
AlN-Pb; TiC-Pb wetting 2761
2849
405
55
105
117, 201
598, 2846
282, 283, 284
2589
2080
Zr02•••
920
(2470)
A1203-
A1203-
Al203-
467, 729, 780, 1008, 1216, 1367, 1518, 1859, 2659
BeO- wetting 1615
bonding 1864, (2624)
casting (slip) patent 752
coated particles strength
coatings (2316), (2317)
cutting material patent 2586
electronic component 1789
joining 668, 2953
joining mechanical properties (2185)
machining strength electrical + thermal conductivity
resistor patent 752
sintering physical properties 2200
Si02- compatibility 2047, 2714
strength 1890, 2275, 2276
U02-W irradiation 2701
vacuum seal 2632
thermal expasion 328
wetting bibliography 2002
A1203-Ag,-Au,-Co,-Cu,-Fe,-Ni,-Sn; B4C••• ; CaO••• ; Si02••• ; Zr02... wetting 1911
-Ag compatibility 1828
eleetriaal aond~etivity 356, 444
infiltration patent· 4g3, 532
-Ag,-Cu strength 1284
-Al resistor (thin film)
-Al,-Be,-Co,-Ni,-Zr; BeO••• ;
-Al,-Co,-Fe; TiC-Co,-Fe,-Ni
-Al,-Cu,-Fe,-Pb,-Pt joining
-Al wetting 666, 2393
-Au,-Pt; Th02-Au,-Pt strength (tensile) electrical conductivity 2654
-Be,-Co,-Cr,-Fe,-Ni,-Zr; Cr203••• ; MgO••• ; SiN••• ; TiB2••• ; TiN••• ;
ZrB2••• ; zrC••• ; Zr02... 134
-Be,-Fe,-Ni,-Si; Be2C••• ; BeO••• ; MgO••• ; Ti02 ••• ; Zr02•••
-Be,-Mo,-Ni,-Si,-Zr; MgO••• ; Th02••• ; Zr02... compatibi1ity
-Bi,-Na,-Sn; MgO••• ; TaC... compatibility 321
-Co coated partiales bonding strength elastic constants
constitution 451
patent 669
-Co,-Cr,-Ni bonding e1astic constants
-Co,-Cr,-Fe,-Nb,-Ni,-W 1889
-Co,-Cu,-Ni,-Sn; SiC••• ; Si02••• ; Zr02... wetting 1440
-Co,-Fe,-Ni; BeO••• ; Cr203••• ; MgO••• ; Zr02... constitution
-Co,-Fe,-Ni compatibi1ity 1186
A1203-
A1203-
A1203-
A1203-
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A1203-Co,-Ni bonding 602
-Co,-Ni; carbide-Co,-Ni wetting 1251
-Cr 88, 123, 174, 243, 326, 329, 419, 562, 563, 582, 685, 686, 961, 981,
1392, 1460
-Cr bonding 602, 2846
casting (slip) strength patent 876
friction material wear 1055
optical properties 1255
turbine material 211, 322, 550
microstructure 620
microstructure irradiation 762
patent 603, 705, 788, 821
pressing (hot) strength hardness microstructure 896
sintering microstructure strength 398, 503
strength 626, 709
thermite reaction 634, 1410
thermite reaction patent 219, 310, 362, 426, 660, 734
thermoelement rocket material 977
-Cr; B4C-Al; U02-ss irradiation 502
-Cr,-Cu,-Fe thermite reaction pressing (hot) 1627
-Cr,-Fe 2027
-Cr,-Fe; BC••• ; zrC... 67
B4C-Fe; TiC-Fe,-Ni 158
MgO-Co,-Ni 533
-Cr,-Fe,-Mo 615
-Cr,-Fe; TiC... strength 106
-Cr,-Mo 412
-Cr,-Mo; TiC-Mo,-Ni bearings joining 905
-Cr,-Mo,-W 543
-er; SiC-Si; SiN-Si 1100
SiC-Si; U02-ss 965
U02-Cr coated particles 2309
-Cr,-W patent 133, 195
-Cr; Nb05-Cr; Ta205-Cr; TiO-Cr patent 554, 555
-Cs 1009
-Cu mechanical properties 2479
-Cu,-Ni compatibility 2075
-Cu,-Sn; Cr203... wetting electrical conductivity 565
-Cu,-ss,-Ti compatibility joining mechanical properties 2408
-Fe 710, 787, 836, 2514
-Fe bonding wetting 743, 1721
coated particles bonding strength (bending) elastic const. 2849
constitution thermite reaction thermal expasion 625, 773
thermite reaction 2302
turbine material 52
-Fe,-Ni; MgO••• ; Zr02... 483
-Fe,-Ni pressing strength electrical + thermal conductivity 122
-Fe,-Ni; Si02-Fe electrical + thermal conductivity 202
-Li wetting 935
-Mo electrode 2323
microstructure 1623, 2680, 2681
patent 407, 1027
pressing (hot) mechanical properties 2915, 2916
thermal expansion thermal conductivity 2500
-Mo; BeO-Mo,-Nb electrical + thermal conductivity thermal expansion
strength 2151
-Mo,-Nb,-!a compatibility
-Mo,-Nb,-Ta,-W 2013
-Mo,-Ti,-Zr; MoSi-BiJ ZrO-Be,-Mo,-Ti,-Zr 72
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A1203-Mo,-W 2008
-Mo,-W wetting 2756
-Na compatibility 2614
-Nb 2011
-Nb compatibility 1991
joining 2245
pressing (hot) 2324
-Nh,-Ta,-W; BeO••• ; MgO ••• ; Th02••• ; Y203••• compatibility 1803
-Ni 2093
-Ni coating (flame spraying) e1ectrical conductivity 1872
compatibility 1155, (1975), (2662)
infiltration (1588)
infiltration patent 827
-Ni laminates strength 1888
microstr~cture (etching) 2129
patent 978
pressing (extrusion) 2094
-Ni; Cr203-Ni electrical conductivity 2048
Th02-Cr; WC-Co; Zr02-Cr coatings 1654
-Si microstructure 2186
-Sn; MoSi3-Sn; SiC-Sn wetting 796
-ss microstructure 1817, 2739
-ss; MgO-ss thermoelement 2377
U02-ss patent 1590
+review 700
-Ta capacitor resistor 2092
resistor (thin film) electrical conductivity 2448
-Ti 1679
-Ti compatibility 2864
pressing (extrusion) 783
thermite reaction 496
-W 1512
-W electrode 1612
electrical conductivity 1931
wetting 1636
-W; BeO-W 1715
-W; BeO-W coated particles bonding patent 2661
-Zr thermite reaction 912
alumina ~ A1203-
Am02, Cm02, Np02, U02 coatings 2333
wetting 1911
190
2645
158
817
BC- nuclear materials 471
BC-Ag,-Al,-Sn,-Zn sintering (liquid phase)
-Al; SiC-Al patent 1021
-Co,-Cr,-Fe,-Ni bonding 41
-Co,-Mo,-Wo,-Ta,-W; TiC... turbine material
-Cr,-Fe; A1203 ••• ; ZrC... 67
B4C-Ag,-Au,-Co,-Cu,-Fe,-Ni,-Sn,· CaO••• ·, S;02 • Zr02 • A1203... ... , ... , ...
•Al; U02-ss; A1203-Cr irradiation 502
-Co,-Fe,-Ni 148
-Cu 430
-Fe 75
-Fe; TiC-Fe,-Ni; A1203-Cr,-Fe
-ss; ZrB2-ss compatibility
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BN-Mo; AIN-Mo compatibility 2811
Be2C-Be,-Fe,-Ni,-Si; BeO••• ; MgO••• ; Ti02••• ; Zr02••• ; A1203... 105
Be4C-A1; U02-ss; A1203-Cr irradiation 502
BaO-Pt constitution 2626
bearing 928, 1200, 192\ 2609
bearing A1203-Cr,-Mo; TiC-Mo,-Ni joining 905
patent 911
pressing 1156
WC-Co coatingswear 1656
wear compatibility /Na/ 2857
bending strength ~ strength (bending)
Be2C-Be,-Fe,-Ni,-Si; BeO••• ; MgO••• ; Ti02••• ; Zr02 ••• ; A1203... 105
Be4C-Al; U02-ss; A1203-Cr irradiation 502
Bao-Pt constitution 2526
BeO- 427
BeO- fuel elements irradiation review 1337
BeO- A1203- wetting 1615
; Be2C- 352
BeO-Al,-Be,-Co,-Ni,-Zr; Zr02 ••• ; A1203... 282, 283, 284
-Be,-Fe,-Ni,-Si; MgO••• ; Ti02 ••• ; Zr02 ••• ; A1203 ••• ; Be2C... 105
-Be,-Mo specific heat 1256
-Co,-Fe,-Ni; Hf02 ••• ; MgO... 2256
; Cr203 ••• ; MgO ••• ; Zr02 ••• ; A1203... constitution 55
-Cu strength (tensile) 2463
-Mo,-Nb; A1203-Mo thermal expansion strength (fracture) electrical +
thermal conductivity 2151
-Nb,-Ta,-W; MgO••• ; Th02 ••• ; Y203••• ; A1203... compatibility 1803
-U; CaO-U; La203-U; SrO-U; U02-U compatibi1ity (sme1ting crucible) 2259
-w (1555), (1719)
-w patent 1560
-w; A1203 coated particles bonding patent 2623
; Th02-W; U02-Al,-Cu,-Mo,-Nb,-Ni,-ss microstructure 1530
Be203-Al coatings patent 867
bib1iography ~~ review
survey
bibliography 165, 437, 568, 801, 802, 953, 1018, 1226, 1264, 1328, 1376,
1809, 1832, 2000, 2243, 2329, 2366
bibliography cemented carbides 1328, 2329
cemented carbides + electronic components 143
composites, fabrication 2571
contacts 2824
fuel elements 2935, 2936, 2937, 2938, 2939, 2940
fuel elements irradiation 1123
mechanica1 properties 887
oxide- patent 1328
wetting 2002
thermionic emitter 2506
U02- 949
vacuum seals 2578, 2829
WC-Co 2644
BiC13-Bi constitution 921
binding ~ bonding
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bonding ~~ joining
wetting
bonding 251, 281, 297, 298, 299, 397, 482, 688, 708, 789, 797, 1167, 1304,
1340, 1380, 1384, 1741, 1893, (1894), 2105, 2341, 2652, 2696, 2697,
bonding A1203- 1864 2881
A1203-Co,-Cr,-Ni elastic constants 598, 2846
-Co,-Ni 440
-Cr 602
-Cu,-ss,-Ti jOlnlng mechanical properties 2408
-Fe coated particles strength (bending) elastic c. 2849
wetting 743, 1721
-W; BeO-W coated particles bonding 2661
BC-Co,-Cr,-Fe,-Ni 41
book 2172
CaB6- ; YmB-Si; MhB2-Si 191
cemented carbides 375, 1309, 1820, 2111
coating (flame spraying) 2097
fuel element (754), (757), 1198, 2254
infiltration patent 2794
mechanical properties WC-Co,-Cu 1004
oxide- 2407
patent 1765, 2772, 2874
review 2217
SiC- 258, 421
SiG-Fe 184
Si02- compatibility (1870)
Si02-Si 2925
-W 1736
strength (1467), 2325
stresses 2485
survey 707, 854
Th02- ; U02- 1287
TiG-Al 1769
-Al,-Au,-Be,-Co,-Gr,-Fe,-Mg,-Mn,-Ni,-Pb,-Si,-Ti,-V 60, 98
-Go,-Cr,-Ni 119
-Ni 1072
-Ni microstructure 1183
transition metals 1881
UC-Fe 1532
U02-Cu 1522
-Fe fuel element 1469
U308-Al,-Mg 74
WC-Go 116, 146, 464, 868, 1723, 2920
WC-Go chemical properties 1407
-Go,-Cu mechanical properties 1004
wetting compatibility (2334)
book 1018
book bonding 2172
cemented carbides 1674, 2941
ceramics 2311
coatings 1947, 2168
composites 1824, 1833, 1947
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-ss wear 1044
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carbides infiltration 112, 1076
microstructure 476
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Th02-Bi 969
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-Ag; WC-Ag contact 2099
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microstructure
microstructure
microstructure
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cemented oxides 518
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cutting material 730, 2602
cutting material wear 2604, 2798
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refractories survey 53
review 66
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thermal conductivity 2026, 2359, 2952
wear 1984, 2141
cemented carbides /SSSR/ 1437
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ceramies 1233, 2189
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strength 2628
survey 2278
ceramography ~ microstructure
cermetography ~ microstructure
chemical analysis ~~ chemical processing
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chemical analysis
chemical analysis
1169
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TiC-Cr 892
TiC-Ni 1142
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U02-ss 1485, 2028
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chemical processing
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chemical properties
632, (1007)
cemented carbides 1320
TiC-Ni 1223
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WC-Co bonding 1407
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composites 262l
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924
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Cm02-Mo; Pu02-Mo compatibi1ity 2515
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; U02-W; US-W pressing 1269
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oxides 1088, 2306
patent 867, 2678
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structural materials (2527)
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wear 1327, 2145, (2336)
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CeC2-Ir,-Ft; ErC2 ••• ; YC2... constitution 2885
Cm02-Mo; Pu02-Mo 2575
Cm02-Mo,-Re,-W; Pu02... 2813, 2814, 2815, 2816
Cm203- 2631
Cm203-Mo,-Nb,-Ta,-V,-W,-Zr; Tm203-W 2701
Dy203-W 2255
electrical conductivity 1694
electrodes 1873
EuB6-Hf,-Ta,-W 2601 .
Eu203-Eu; Yb203-Yb 2839
Gd203-Ta +Gd203-Mo,-W pressing (hot) 2914
MgO-Mg 2943
microstructure (2733)
NiO-Be; W03-Ni 869
oxide- 377, 733, 1502, 2235, (2531), 2927
oxide-Pt 2627
-U 566
Pm203-Re,-ss,-Ta; Sm203-Re,-Ta,-Ti,-W 2653
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FuN-Cr 2706
Pu02- 2772
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Pu02-Cr,-Ni; U02... 2603
-Mo,-Re,-W; Cm02... 2813, 2814, 2815, 2816
-pt,-Rh 2773, 2830
-Rh 2197
-Si,-ss; U02... 1381
-ss; U02-ss thermal expansion 2902
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SiC-Cr 2951
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Si02-Fe 2910
5mB6-Ni 2766
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thermionic emitter 1390
Th02-Be; U02-Bi 1081
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; WC-Co,-Mo 485
TiN-Co,-Fe,-Mo,-Ni,-W 1671
Tm203-ss,-W 2576
-W; Cm203-Mo,-Nb,-Ta,-V,-W,-Zr 2647
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UC- fuel elements 1468 1811
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1426, 1672
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485
2435
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-Ta 2737
-W 2801
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-ss 2869
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-Mo 111, 954, 1673, 1742
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-Ti 1386, 1388
11,' \
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compatibility (corrosion) cemented carbides 1616
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TiC-Ni friction material 941
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classification 2621
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LiF.;.Li 1173
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review 2574, 2907
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Th02-Al 1238
TiC-Mo 2809
-Mo,-Nb,-Ta 2678
-Mo,-Ti 2636
-Ni 331, 829, 2063
-Co 217
-Cr,-Ni 469
-w 312
UAs-U 2152
UC- 2234
UC- ; UC2- ; UN- transition metals 1293
UC-Cr,-Fe,-Ni 1048
-Fe; UN-Fe 2866
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WC-Co patent 2723
wear 2539, 2540, 2798, 2946
wear 2499
data ~~ bibliography
book
review
survey
data 800, 926, 931, 1042, 1078, 1270, 1271, 1429,-1474, 1760, 1922, 2119,
2143, 2339, 2365, 2826
data cemented carbides 1795
ceramics 2580
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data evaluation /graphs/ 2455
data bank 2051
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A1203-Co,-Cr,-Ni
-Fe coated
cemented carbides
Cr2B-Ni 980
density data
fuel elements
hardness WO-Co
MgO- 1997
model 1957, 2806, 2854
Pu02-ss; U02-ss strength
Si02-Fe 2246
strength model
strength testing
strength, theory
thermal expansion
TiC-Ni 1133
TiC-Ni hardness
U02-Cu; U308-Al
U02-Mo 1954
U02-Mo e1ectrical + thermal conductivity
WC-Co 1283, 2379, 2630, 2934
WC-Co strength 157, 988
Zr02-Ti strength thermal expansion thermal cond. 1763
measurement 862, 1955
theory 1892, 1971, 2183, 2296, 2379, (2556), 2613, 2929,
2930, 2934
elastic constants
elastic constants
elastic constants,
elastic constants,
electrical conductivity ~~ contact
electronic components
resistor
thermionic emitter
electrical conductivity
electrical conductivity
69, 699, 1807, (2284), 2743
A1203-Ag 356, 444
-Au,-Pt; Th02-Au,-Pt strength (tensile) 2654
-Cu,-Sn; Cr203... wetting 565
-Fe ,-Ni pressing strength thermal cond. 122
-Fe; Si02-Fe thermal conductivity 202
-Mo; BeO-Mo,-Nb thermal expansion strength
thermal conductivity 2151
-Ni coating (flame spraying) 1872
-Ni; Cr203-Ni 2048
-Ta resistor (thin-film) 2448
-W 1931
CdO-Ag 2
CdS-In; CdSe-In; ZnO-In strength, measurement 415
Cu20-Cu mechanical properties 2541
compatibility 1694
composites thermal conductivity models 1793
infiltration model 2634
microstructure (porosity) thermal conductivity 2598
MoSi2-Ni strength patent 529
oxides 1
SiO-Cr resistor (thin-film) 2083
survey 110, 325
UC-Mo; UN-Mo; U02-Mo thermal conductivity strength
irradiation 1626
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1480
2038
2894
2282
conductivity
2948
(thin-film)
(2108)
UN-Bi thermal conductivity 1145
U02-Cr,-Mo coated partic1es 2792
-Cr,-Mo,-Nb pressing thermal conductivity 824
-Cr,-Mo,-Nb,-ss pressing (hot) thermal expansion
thermal conductivity 1060, 1170
-Cu microstructure (distribution) mOdel 2458
-Mo microstructure (1597)
-Mo thermal conductivity 1307
-Mo,-W 1752
-ss 756
-ss thermal conductivity strength 1433
-w casting /unidirectiona1/ thermal expansion
strength 2620
U308-A1 strength wetting
WC-Co microstructure 1201
WC-Co sintering 277, 1254
measurement 2265
theory 2805, 2906
theory composites 2226, 2679
microstructure model
model 907
model U02-Mo thermal
resistivity (thin-fi1m)
e1ectrica1 conductivity,
e1ectrica1 conductivity,
e1ectrica1 conductivity,
e1ectrica1 conductivity
electrical conductivity /Ral1 effect/ SiO-Cr resistor
electrical conductivity /superconductivity/ composites
electrode ~~ contact
electronic component
thermionic emitter
electrode (1743), 1759
e1ectrode A1203-Mo 2323
-w 1612
compatibility 1873
oxide-Ni 264, 366
oXide/transition metal/- 1638
rare earths 1064
Sio-r10 221
TiC-Cr,-Fe,-Mn patent 195
ZrN coatings patent 2581
electrodepositing ~ coating (electrodepositing)
e1ectronic component see~ contact
e1ectrode
thermionic emitter
e1ectronic component 3, 92, 139, (175), 270, 367, 452, 529, 652, 1151, 1200,
1373, (1528), 1807, 1992
e1ectronic component A1203- 1789
cemented carbides patent 182
c1assification 924
bibliography +cemented carbides bibliography 143
patent 2086
Th02- 1365
Th02-W 944
TiC- ; oxide- 238
survey 61, 69, 325
electroplating ~ coating (electroplating)
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2885constitution
2297
ErC2-Ir,-pt; YC2••• ; CeC2••• compatibi1ity
Er203-Zr; Y203-Zr; Yb203-Zr constitution
etching ~ microstruce (etching)
EuB6-Hf,-Ta,-W compatibi1ity 2601
Eu203- microstructure nuc1ear materials (contro1 rod) 2871
Eu203-Cr,-Fe,-Mo,-Ni; U02-ss 1438
-Eu; Sm203-Sm; Yb203-Yb sonstitution 2603
; Yb203-Yb compatibi1ity 2839
-ss 1544, 2033
evaporation ~~ coated particles
coating
coatings
resistor (thin-film)
evaporation 1046
expansiun ~ thermal expansion
extrusion pressing ~ pressing (extrusion)
fatigue ~ strength (fatigue)
Fe-Mo-Co; Fe-W-C constitution 2239
Fe3C-U constitution 2907
FeSi2-Mo sintering 2918
Fe-Mo-Co; Fe-W-C constitution 2239
filter 1196
finishing (electrolytic) WC-Co 908
fission, fission products see fuel elements
nuclear materialsPu... fuel elements
U... fue1 elements
irradiation
irradiation
flame spraying ~ coating (flame spraying)
flash sintering ~ thermite reaction
see also
-----
forming casting
machining
swaging
forming patent 1727
forming (electroforming) 2349
fracture ~ microstructure
strength
fracture strength see strength (fracture)
friction material 185, 378, 446, 474, 647, 963, 1228, 1628, 1683, 1791, 2072
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friction material A1203-Cr wear 1055
MoS2- 2786
patent 822
WC-Co wear 2331
WC-Cu patent 160
WC-Pb 45
wear 1164, 2202, 2212
ZnS-Cr 2201
fuel elements ~~ nuclear materials
Pu••••
u••.
fuel elements 531, 556, 607, 711, (823), 844, 861, 872, 879, 895, 914, 967,
971, 995, 1051, 1060, 1116, 1160, (1191), 1240, 1268, 1341,
1352, 1541, 1598, 1606, 1730, 1756, 1788, 1964, 2103, 2321,
2368, 2449, 2703~ 2718, (2797), 2896
fuel elements bibliography 2935, 2936, 2937, 2938, 2939, 2940
bonding (754), (757), 968, 1198, 2254
book 2232, 2233, 2472, 2473, 2513, 2518
chemical analysis (microprobe) 1576
coated particles 1190, 1244, 2919
elastic constants 1215
irradiation 1239, 1316, 2187, 2637, 2704, 2764
irradiation bibliography 1123
irradiation compatibility 2949
mechanical properties (1891)
microstructure 2651
microstructure (distribution) 595
microstructure /temperaturej 1697
patent 1750, 1961, 2469, 2600
powder metallurgy 1258, 2194
pressing (extrusion) (1665), 1884
pressing /compressibility/ (2332)
rocket materials (1321)
survey 65, 786, 848, (2797)
thermal conductivity oxide- 2695, 2731
swaging 778
ZrH-U (784)
fuel elements, fabrication /rolling/ 2639
fuel elements /blistering/ 2638
fuel elements /~s-cooled reactor/ 2101
fuel elements /high temperature/ 2262
fuel elements /temperature distribution/ 2157
fuel elements /thermal diffusion/ 2348
Gd203-Mo 1204, 2568
Gd203-Mo,-W pressing (hot) +Gd203-Ta compatibility 2914
Ge02-Ge constitution 527
glass ~ Si02
grains, grain boundaries ~ microstructure
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hard metals ~ cemented borides
cemented carbides
cemented oxides
TiC-
WC-
hardness ~~ cutting material
friction material
machining
mechanical properties
wear
hardness A1203-Cr pressing (hot) strength microstructure 896
coatings 2314
Cr203- density 2107
Cr203-Cr strength 1569
cutting material cemented carbide 2604
mixing 1887
Pu02-Mo microstructure 2924
-Ta microstructure compatibility 2860
silicide strength (2420)
Si02- strength 746
TiC- 1252
TiC-Ni elastic constants cutting material 1856
U02-Al pressing irradiation 952
WC-Co elastic constants 2021
microstructure /cracks/ 2056, 2271, 2433, 2425
strength 2642, 2643
hardness /T/ WC-Co 1232, 2023
heat treatment ~ sintering
heating element 261, 541, 651, 2617
heterogeneity ~ microstructure (distribution)
HfC-Cb,-Cr,-Mo,-V; TiC ••• ; VC ••• ; ZrC... wetting cutting material 1823
-Co 857
-Mo strength 2564
-Re,-W; NbC ••• ; TaC••• ; ZrC ••• ; Ce02 ••• ; Th02 ••• ; Zr02 ••• ; TaB•••
compatibility wetting 2267
Hf02~Co,=Fe,=Ni; J1gO••• ; BeO... 2256
-Hf canacitor 1826
-Mo,-W; Th02 ••• ; Zr02... coating (flame spraying) patent 2228
-W; MoSi-Mo; yt203-Cr coating 2513
HgO-Ag; Sn02-Ag; ZnO-Ag; CdO-Ag contact patent 768
high-temperature materials ~ refractories
hot pressing pressing
pressing
(hot)
(hot isostatic)
idealized microstructure ~ coated particles
impact strength ~ strength (impact)
impregnation ~ infiltration
impulse pressing ~ pressing (explosion)
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industry jeconomic efficiencyj 2436
infiltration 43, 367, 373, 993, 1024, 1312, 1315, 1414, 1646 , 2872
infiltration A1203-Ag patent 492, 532
-Ni (1588)
-Ni patent 827
carbides 112, J076
CrB2-Co,-Cr,-Fe,-Ni; VB••• ; WB••• ; ZrB... patent 448
electrical conductivity model 2634
MgO-Cr 1818
-Ni 1259
oxide- 1332, 1444, 1747
oxide-Mg 1704
patent 583, 680, 1657, 1843, 1959,2794
TiC- 100, 147, 445, 519
TiC-Co,-Ni 1314
-Cu,-Ni 1313
-Ni 71, 865
-Ni strength 461
-ss (1624), 2248
-ss microstructure 1776
wetting 2069, 2729
ZrB2-Cr coated particles 1159
infiltration, theory 79
infiltration jfloating zonej 1900, 1921
In203-Ag contact patent 120
interface see bonding
joining
wetting
irradiation ~~ fuel elements
nuclear materials
Pu•••
u•••
991
1123
irradiation
irradiation
395
A1203-Cr microstructure 762
BeO- fuel elements review
compatibility (corrosion)
fuel elements bibliography
review 1124
1337
isostatic pressing see pressing (hot isostatic)
joining ~~ bonding
vacuum seal
joining 89, 151, 180, 687, 688, 689, 695, 708, 789, 923, 1172, 1288, 1296,
1384, 1417, 1501, 1737, 1834, 2052, (2115), 2378,2840
joining A1203- 668, 2953
A1203- mechanical properties (2185)
A1203-Al,-Cm,-Fe,-Pb,-Pt (2470)
-Cr,-Mo; TiC-Mo,-Ni bearings 905
-Cu,-ss,-Ti compatibility mechanical properties 2408
-Nb 2245
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joining' bibliography 1668, 2829
book 2158
chemical analysis (microprobe) 1710
coating 2162
cutting material 851
oxide- 1471
patent 142, 1609, 2189, 2597, 2823, 2833, 2899
patent thermal expansion 1912, 2464
pressing 947
review 400
Si02- 2369, 2430, 2886
survey 707, 2430
thermionic emitter 1285 1310, 1351
TiC-Co,-Ni; WC-Co,-Ni 774
-Ni 265
-ss machining 564
Ti02-W; Y203-W 2174
U02~W 2356, 2489
WC-Co 2373
KBr-K; KCI-K; KJ-K constitution 712
LaB6-Hf,-Re,-Ta,-W; CeB6•••
LaB6-W thermionic emitter
compatibility
1790
2841
La203-U; SrO-U; U02-U; BeO-U; CaO-U compatibility /crucible/ 2259
La203-W thermionic emitter 2017
laminates 683, 1564, 172~ 2698
lamina~es A1203-Ni strength 1888
patent 669
thermal conductivity 951
LiF-Li constitution 1173
lubricating materials ~ friction material
wear
machining ~~ cutting material
forming
swaging
machining 399, 432, 433, 434, 456, 498, 713, 1263, 1414, 1434, 1563, 1618,
1919, 1960, (2126), 2371, 2480, 2533, 2676
machining A1203 strength electrica1 + thermal conductivity 405
cemented carbides 274, 1066, 1755
pressing 1583
TiC-Ni 587
-ss joining 564
U02-Mo e1astic constants 1479
strength 1958
U308-Al pressing 2283
WC-Co 592, 2035, 2567, 2690
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machL~ng WC-Co microstructure 2421
wear 1974, 2699
wear TiC-Co; WC-Co 2749
magnetic properties WC-Co microstructure 26
materials
materials
materials
materials
2059, 2116, 2326, 2339, 2544
!deVel opment ) 2364, 2370new) 1842, 1866, (1901), 1908, 1967, 2190sintered) classification 2344
measurement ~ el~stic constarits, measurement
eleGtrie~l conductivity, measurement
strength, measurement
thermal conductivity, measurement
thermal expansion, measurement
1979
2112
2541
2915
658, 809
1409
1415
2782
~~ elastic constants
hardness
pressing
strength
(1007), 1464, 1857, 2041, 2062, 2746
A1203-Cu 2479
-Mo pressing (hot)
bibliography 887
cemented carbides 567
composites 1688 ,
Cu20-Cu electrical conductivity
fuel elements (1891)
microstructure 777
microstructure statistics 1463
survey ceramics 552, 2124, 2404
Si02-W 2191
stresses 109, (129), 1653
testing 649, 1005
TiC-Ni 295
TiC-Ni microstructure
UN-Mo,-W; U02... 2179
U02-ss (1136)
U02-ss fuel elements
U308-Al fuel elements
WC-Co 294, 1457, 1698
WC-Co,-Cu bonding 1004
-Co constitution (solubility)
-Co,-Fe constitution (solubility)
-Co sintering 1130
Y203-Zr 2085
/temperature/mechanical properties
mechanical properties
mechanical properties
mechanical properties
metal1izing ~ coated particles
coating
metal10graphy see microstructure
MgO- elastic constants 1997
MgO-Ag,-Si,-W; MoSi2••• ; NbC ••• ; TaC ••• ; Th02••• ; TiC••• ; ZrC••• thermal exp. 871
-Be,-Co,-Cr,-Fe,-Ni,-Zr; BiN••• ; TiB2••• ; TiN••• ; ZrB2••• ; ZrC••• ; Zr02 ••• ;
A1203••• ; Cr203... 134
-Be,-Fe,-Ni,-Si; Ti02 ••• ; Zr02 ••• ; A1203 ••• ; Be2C••• ; BeO... 105
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MgO-Be,-Mo,-Ni,-Si,-Zr; Th02••• ; Ti02 ••• ; Zr02 ••• ; A1203... compatibility 117
-Bi,-Na,-Sn; TaC••• ; A1203... compatibility 321
-Co,-Fe,-Ni; Zr02 ••• ; A1203 ••• ; BeO••• ; Cr203... constitution 55
-Co,-Ni; A1203-Cr,-Fe 533
-Co,-Fe,-Ni; BeO••• ; Hf0... 2256
-Cr 1540
-Cr infiltration 1818
structural material 2736
structural material thermal expansion 2148
-Cr,-Mo,-U,-W patent 640a
-Cr,-Ni 2009
-Fe,-Ni; Zr02••• ; A1203... 483
-Mg compatibility 2943
-Mo; Zr02-Mo,~W coated particles strength 1712
-Nb,-Ta,-W; Th02••• ; Y203••• ; A1203••• ; BeO... compatibi1ity 1803
-Ni 227, 390, 1996
-Ni coating 166, 538, 725
diffusion /Xe133/ (497), 984
infiltration 1259
thermal expansion wetting 1026
-S8; A1203-ss thermoelement 2377
-W; Cr203-Mo,-Re,-W casting microstructure 2735
-W; SiO-Al thermal expansion 590
microstructure 228, 454. 1432, 1530, 1846, (1867), (1879), 2280, 2459, (2663),
(2683), 2684, 2685,2686, 2687, 2738, 2740, 2741, 2745, 2750,
microstructure A1203-Cr 620 2783, 2790
A1203-Cr irradiation 762
pressing (hot) strength hardness 896
sintering strength 398, 503
-Mo 1623, 2680, 2681
-Si 2186
-ss 1817, 2739
carbides 476
cemented carbides 40, 90, 137, 199, 327, 1297, 2071, 2481
cemented carbides mechanical properties 1095, 1192
ceramics book 2210
compatibility (2733)
composites 1825, (2663)
constitution 2803
fuel elements 2651
mechanicalproperties 777
mechanical properties statistics 1463
model 2458, 2509, 2689, 2911
model electrical conductivity 2894
pressing 1171
WO-Co 1845
nuclear materials 1640, (2683)
oxides 1764, (2683)
physical properties (2732), 2734
Pu02-Mo hardness 2924
-ss; Pu203-ss; U02-ss fuel elements, fabrication 1647
resister (thin-film) SiO-Cr 2100
rocket materials 654
sintering 2641
sintering NbC-Ce 2346
wetting 889
Si02-Au resister (thin-film} 2508
strength 327, 1695
strength statistics 1333
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2266, 2395
2340
2657
2044, 2289, 2481
2711
solid./ 2657
2856
1530
1686
2879
1562
1201
1935
(1597)
1935
658, 809
888
2280
987
1982
-Ni;
-ss
UC-U
strength (fracture) 2389
Th02-Mo coated particles pressing
TiB-Co; TiC-Ni,-8i 394
TiC- sintering strength
TiC-Co; WC-Co sintering
-Cr,-Mo,-Ni 1175
-Ni bonding 1183
mechanical properties
WC-Co,-Cu strength
infiltration 1776
sintering 2570
wetting 1995
~W; U02-W coated particles
UN-Cu; U02-Cu ~2495)
-W; U02-Cu,-Mo; Zr02-ss
U02- 1039, 2711
U02-Al,-Cu,-Mo,-Nb,-Ni,-ss; BeO-W; Th02-W
-Cs,-Li,-U; UC ••• ; UK... compatibility
-Mo fuel elements 1206, 2312
-Mo irradiation 2893
-W electrical conductivity
-W; UC-W coated particles
-Zr 303
VC-Ni patent 208
WC-Co 443, 697, 1071, 1453, 1800, 1801, (1837),
WC-Co casting sintering physical properties
casting (unidirectional solidification)
constitution 289
electrical conductivity
machining 2421
strength 374, 387, 795, 860, 1184, 1829, 1862,
2218, 2395, 2623
strength hardness 2438, (2664)
strength (compressive) 1406
thermal expansion 1305
WC-Co, TiC-Co sintering 845
Y203-Zr 1953
Zr02-Mo 1554, 1994
-Mo,-W 2079
-Zr (1389)
(autoradiography) U02- 1443
(distribution) 1169, (1998), (1999), 2240, (2241), (2242),
(2279), 2459, 2460, (2461), 2903
fuel elements 595
fuel elements U02-Mo
model review 2458
powder meta11urgy 1948
thermal conductivity model
WC-Co 663, 2549
WC-Co pressing 2292
(distribution)/temperature/ (1565)
(electron microscope) 1247, 1875, 2476, 2778
(electron microscope) cemented carbides 443,
PuC- 1303
U02-W casting /unidirectional
U02-W,-Zr 2658
WC-Co 2261, 2450, 2666~ 2669, 2670, 2671,
WC-Co strength (fractur) 2442 /2857
microstructure
microstructuxe
microstructure
microstructure
microstructure (distribution)
microstructure
microstructure
microstructure (etching) 2078, 2757
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2557
2598
2648
657
2203wear
(etching) TiB2-Ni; TiC-Ni
(grinding) 1691, 1930, 2284
(high temperature) 517
(idealized) ~ eoated partieles
1
1i nea l analysis) 1799
partiele size) WC-Co 2391
polishing) 161, 513, 1691, 1928, 2066, 2684, 2962
polishing) WC-Co 1503
(porosity) composites 2863
electrieal + thermal conductivity
model review 2633
strength (tensile) 2868
TaC-Ni 1319
therrnaloonduetivity 2713, 2895
cemented carbides 1786, 2666
WC-Co 696, 763, 1161, 1439, 1782, 2019, 2020,
2064, 2207, 2396, 2423
(stresses)jx ray/ TiC-Ni 753
jeracksj hardness WC-Co 2056,
jgrain growth/ NbC-Co,-Fe,-Ni sintering jliquid phasej
WC-Co 2401
semented carbides
32
microstrueture jgrain size/
microstrueture /idealized/
mierostructure /surfaeej
microstrueture
microstructure (stresses)
microstrueture
microstructure
microstructure
microstructure
microstructure
mierostrueture
mieros t ructure
mierostrueture
mieros trueture
mierostrueture
microstrueture
~~ powder metal1urgymi11ing
mi11ing Cr2B-
WC-Co
WC-Co
1220
1084, 2010
mixing 2892
sintering 1641
mixing see also
-----
powder meta11urgy
2892
1174patent
2585
1029
carbides 2954
1806, 1849
book 2216
2647
milling
mixing book
casting
cemented
density
density
review
WC-Co
MnB2-Si 522
MnB-Si; Mn2B-8i; CaB6- bonding 191
MnO-Co,-Fe,-Mo,-Ni; 8iO••• ; ZnO••• ; Cr203 •••
MoB2-Co,-Fe,-Ni; NbB2 ••• ; TaB2 ••• ; WB2... patent 204
-Cr,-Mo,-Zr; Zr~••• ; Cr2B... 346
Mo2C-Co microstructure 36
WC-Co patent 76, 81
MoC-Mo; NbC-Nb; TaC-Ta; TiC-Ti; WC-W; ZrC-Zr coating 2708
-Ru 2843
model ~~ density
••• , theory
model data evaluation 2384
density 2537
die1ectric properties 2853
e1astic constants 1957, 2806, 2854
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2948SiO-Au; Si02-Au
1793
2263
2633
electrical conductivity infiltration 2634
resistor (thin-film)
electrical + thermal conductivity composites
eleetrical conductivity. theory 907
microstructure 2458, 2509, 2689, 2911, 2917
mieros tructure pressing 1171
U02-JvIo ]j80
WC-Co 1845
mierostructure(porosity) review
sintering, theory 1403
strength 1779, 1916, 2537
strength elastic constants Si02-Ni,-W 2536
U02-Mo 1480
strength thermal expansion 2808
strength (creep) composites 2037
thermal conductivity microstructure (distribution) 2855
thermal conductivity, theory 1139, 1193, 2150, 2787, 2805
/packed bed/ thermal conductivity 2307
/porous body/ 2328
/stress simulation/ rocket material
model
model
model
model
MoS2- friction material 2786
MoSi-Mo; Yt203-Cr; Rf02-W coating 2573
JVloSi2- 962
MoSi2- ; TiB2- ; TiC- microstructure (high temperature)
MoSi2-Ag,-Si,-W; NbC••• ; TaC ••• ; Th02••• ; Ti02 ••• ; ZrC••• ;
thermal cond. 747
MgO ••• thermal
expansion 871
-Co,-Ni,-Pt strength 335, 435
-Cr,-Cu,-Ti strength 575
-Mo 169
-Ni strength electrical conductivity patent 529
MoSi3-Sn; SiC-Sn; A1203-Sn wetting 796
thermal exp.
mechanical prop.
2751
577
554, 555
2884
NaCl-Na; NaF-Na; NaJ-Na constitution 938
NbB2-Co,-Fe,-Ni; TaB2••• ; WB2••• ; MoB2... patent 204
NbC-Ag,-Si,-W; TaC••• ; Th02••• ; TiC••• ; ZrC••• ; MgO••• ; MoSi2•••
-Co casting junidirectional solidificationj microstructue
sintering microstructure 2346
-Mo,-Nb,-Ta,-W; ZrC... coatings book 2168
-Nb; TaC-Ta; TiC-Ti; WC-W; ZrC-Zr; MoC-Mo coating 2707
-Pu; Y203-Pu; ZrC-Pu; Zr02-Pu; CaF2-Pu compatibility /crucible/
-Re,-W; TaC••• ; ZrC••• ; Ce02••• ; Th02••• ; Zr02 ••• ; TaB••• ; RfC•••
eompatibility wetting 2267
-ss; TaC-ss; TiC-ss; VC-ss 828
-Ta; TaC-Co; TiC-Co; VC-Co; WC-Co strength
Nb205-Cr; Ta205-Cr; Ti02-Cr; A1203-Cr patent
-Nb coatings resistor jsuperconduetor/
NiO-Be; W03-Ni com~tibility 869
Np02, U02, Am02, Cm02 coatings 2333
871
2630
nuelear materials ~ also fuel elements
Pu." •
u...
nuclear materials 140, 436, 472, 530, 599, 605, 661, 965, 995, 1031, 1210,
1375, 2050
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nuclear materials A1203-Cr; SiC-Si; U02-ss 965
book 2548
book /dictionary/ 2433
BC- 471
carbide- 1551, 1575
compatibility 1390
microstructure 1640, (2683)
powder metal1urgy review 1083
rare earths 1104
SiC-Si 477, 478
nuc1ear materials (contro1 rod) 671, 779, 997, 1883
nuc1ear materials (contro1 rod) Eu203- microstructure 2871
optical properties A1203-Cr 1255
oxide-
oxide-
oxide-
;
oxide-Al
-Cu
-Mg
-Na
-Ni
-Pt
-U
-"'vI
20, 704, 1000, 2012, 2139, 2534
bonding 2407
coating (flame spraying) 2193
compatibility 377, 733, 1502, 2235, (2531), 2927
constitution 438, 493, 733, 1511
cutting material 548, 571
fuel elements (1361)
fuel elements, fabrication patent 1111
infiltration 1332, 1444, 1747
joining 1471
microstructure 1764, 1810
patent 1128, 1477, 1556, 1915, 2386, 2415
patents bibliograp~y 1328
pressing 311, 2429
refractories 970
review 1392
review +definition 2163
sintering 1249, 2106
strength (290), 465, 1777, 1794, (2095), (2484)
survey 15
testing 1965
thermal conductivity fue1 element 2695, 2731
thermoelement 682
wetting (589), 855, 1006
wetting bibliography 2002
boride- ; carbide coating (electroplating) 1176
carbide- 333, 986
carbide- eompatibility 1611, 2773
wetting 388, 488, 1137
TiC- electronic component 238
strength 278
1002
infiltration 1704
compatibility (corrosion) 1052
electrode 264, 366
compatibility 2627
compatibility 566
rare earths thermionic emitter 2016
OXide/transition metal/- electrode 1638
oxides coatings 1088, 2306
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448
2228
1370
Zr02.~.
1174
2661
1478
infiltration
876
strength 876
219, 310, 362, 426, 603, 660, 734
Ti02-Cr 554, 555
178
178
strength
760
224, 304, 336, 512, 742, 870
492, 532
827
1750, 1961, 2600, 2876
oxide- 1111
U02-Al,-Nb,-ss,-Ti,-Zr
-Mo,-W 1371
1657, 1843, 195~ 2794
1328
2086
572
A1203-Ag
-Co
-Cr
-Cr
156, 424, 1218, 1324, 1344, 1408, 1492, 1496, 1610, 2493, 2780,
AIN- strength 612 /2876, 2944
AIN-Al 531
A1203- casting (slip c.)
cutting tool 2586
resistor 752
infiltration
669
603, 705, 788, 821
casting (slip c.)
thermite reaction
-Cr; Nb205-Cr; Ta205-Cr;
-Cr,-W 133, 195
Al203-Mo 407, 1027
-Ni 978
-Ni infiltration
-ss; U02-ss 1590
-W; BeO-W co&ted particles bonding
BC-Al; SiC-Al 1621
bearing 911
bibliography oxide-
B203-Al coating 867
BeO-W 1560
bonding 1765, a772, 2874
casting (slip c.) A1203-
A1203-Cr
U02-Bi
70, 103,CdO-Ag contact
..Ag,-Cu 698
-Ag; CuO-Ag contact 1478
-Ag; HgO-Ag; Sn02-Ag; ZnO-Ag contact
cemented carbides 884
cemented carbides casting 132
electronic component 182
coated particles 272, 2594, 2612, 2753, 2819
coated particles pressing 2748
coating 272, 2648, 2678, 2835, 2836
coating (electrodeposition) 2877
coating (flame spraying) Hf02-Mo,-W; Th02~~~;
coatings 867
coatings casting 1533
ZrC 2582
ZrN 2581
contact 152, 413
CrB2-Co,-Cr,-Fe,-Ni; VB••• ; WB••• ; ZrB•••
Cr2B-Cr 874
-Cr,-Mo,-Si
Cr203-Al 1108
-Co,-Fe,-Mo,-Ni; MnO ••• ; SiO••• ; ZnO•••
+definition 1492
electrode 195
electronic component
forming 1727
friction material 822
fuel elements, fabrication
fuel elements, fabrication
infiltration 583, 680,
In203-Ag contact 120
patent
patent
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patent joining 142, 1609, 218~ 2597, 2823, 2833, 2899
joining fuel elements 2469
thermal expansion 1912, 2464
laminates 684
MgO-Cr,-Mo,-U,-W 640a
}mO-Co,-Fe,-Mo,-Ni; SiO••• ; ZnO••• ; Cr203... 1174
MoB2-Co,-Fe,-Ni; NbB2 ••• ; TaB2••• ; WB2... 204"
MoC-Co; WC-Co 77, 81
MoSi2-Ni strength electrical conductivity 529
oxide- 1128, 1477, 1556, 1915, 2386, 2415, 2622
pressing U308-A1 1729
pressing (extrusion) 1625, 2665
pressing (hot isostatic) 2606
PuC-Be,-Cr,-Fe,-Mo,-Nb,-Ta,-ss,-W; FuN••• ; P02 ••• ; PuS••• ; UC ••• ;
UN••• ; V02••• ; US... 1775
resistor 2109, 2122, 2133, 2161, 2529
resistor (thin-fi1m) 1295
resistor /trimming/ 2441
review 422
Si02-Au,-Cr resistor 1944
SiO-Co,-Fe,-Mo,-Ni; ZnO••• ; Cr203 ••• ; MnO... 1174
Si02-Ru resistor 1963
Sn02-Ag contact 87, 97
structural material 1372
TaC- 177
Th02-Bi; PuO-Bi; U02-Bi 1061
-Ni 2257
-Th 593
-Zr sintering compatibility 524
Th02- ; Zr02- 244
thermite reaction 301, 302
thermoelement 840
TiC-Al 2381
-Cr,-Fe,-Mn electrode 198
-Fe 207
Ti02-Cr 693, 841
Ti02-Cr pressing 57e, 574
turbine material 515
UC-Nb coateq particles fue1 elements, fabrication 2543
-U 1030, 1836
UN-Cr 1377
U02- fuel element 2831
U02-A1 1547
-Bi casting (slip c.) 960
-Cb,-Nb 2428
-Cr,-Cu,-Fe,-Mo,-Ni fuel elements, fabrication 835
-Ni fue1 elements, fabrication 2878
-ss fuel elements 1456
VC-Ni microstructure 208
WC-Co 125, 371, 581, 2049, 2584, 2585, 2674, 2724
WC-Co cutting material 2723
-Co,-Fe,-Ni 491
-Cu friction material 160
-Fe 206
wear 305
Zr02-W rocket material 2439
PbCl2-Pb; MgC12-Mg constitution
PbO-Pb; Cu20-Cu constitution
504
286
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pe11etizing ~ powder meta11urgy
permeability density 2763
phase amount, phase distribution ~ microst~~cture (distribution)
phase diagram ~ constitution
physica1 properties ~~ e1astic constants
e1ectrica1 conduötivity
hardness
mechanica1 properties
strength
thermal conductivity
thermal expansion
physical properties constitution 1877
microstructure (2732), 2734
microst~1cture statistics 1463
physical properties /acoustic emission/ composites (2238)
physicochemica1 properties ~ constitution
plasma spraying ~ coating (flame spraying)
Pm203=Re,=ss,=Ta; Sm203=Re,-Ta,-Ti,-W
porcelain 1168
porosity ~ density
preesing
microstructure
sintering
compatibility 2653
potentiometer ~ resistor
powder metallurgy 192, 334, 357, 410, 495, 514, 678, 799, 966, 1210, 1635,
2221, 2793
powder metallurgy A1203=Cr carbide- nitride- 326
book 2611
cemented carbides technology 2640
ceramics 1246
fue1 elements 1258
microstructure (distribution) 1948
mil1ing WC-Co 1084, 2010
nuclear materials (1098), 1311
nuclear materials review 1083
review 724
TiC- 263
U02- 1292
WC-Co 1524
powder metal1urgy /USSR/ 692, 702
precipitation ~ coating (precipitation)
pressing
pressing
353, 357, 1067, 1379, 1466, 1605, 1880, 2347, 2775
bearing 1156
cemented carbides 1025, 1815
coated partic1es patent 2748
joining 947
machiniQg 1583
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pressing microstructure model 1171
microstructure (distribution) WC-Co 2292
model 1806
oxide-Al rare earths 2429
Pu02-Mo sintering 1125
Si02- 1876
Th02-Mo coated particles microstructure 2879
-W mechanical properties 2856
TiC-Co 721
TiC-Cr patent 570
UN-Al,-Mo fuel elements corrpatiblity 903
-Mo,-W coated particles 2542
UN-Mo; U02-W; US-W compatiblity irradiation 1353
U02- strength 1154
U02-Al irradiation hardness 952
-Cr,-Mo,-Nb e1ectrica1 + thermal conductivity 824
-JVIo,-W 1157
U308-Al patent 1729
UP2-U; U3P4-U; US2-U sintering 2411
WC-Co 1495, (1645), 1841, 2320, 2851
WC-Co sintering 1797
pressing, theory density 2342, 2566
pressing (explosion) 1780, 1882, 2385
pressing (exnlosion) TiC-Ni strength 1021
ill';--W; U02-W 1153
U02-Mo,-W 2920
pressing (extrusion) (1476), 2692
pressing (extrusion) A1203-Ni 2094
-Ti 783
carbides 425
cemented carbides 958
fuel elements (1665). 1884
uatent 1625, 2665
TiC-Co; WC-Co 2521, 2522
-Ni 1374
U02- 1089, 1494
U02-Al 989, 1101
-Fe 792
-Mo,-W 2920
-ss sintering fuel elements, fabrication 1010
-W fuel elements 1153
-Zr 545
U308-Al (1290)
thermal expansion electrical + thermal
conductivity 2322
thermal expansion electrical + thermal
conductivity fuel elements 1060
896
2914
936
U02- 769, 1292
U02-Cr,-Mo,-~o,-ss
2457
A1203-Cr,~Cu,-Fe thermite reaction 1627
-Cr strength hardness microstructure
-Mo mechanical properties 2915, 2961
-Nb 2324
fuel elements (1548)
Gd203-Mo,-W +Gd203-Ta compatibility
oxide- 311
survey jEnglandj
TiC-Co 1013
-Ni 882
UC-Cr,-JVIo,-Nb,-W
pressing (hot)
pressing (hot)
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(2164)
1919U02-Mo,-W coated partiales
WC-Co 976, 1306
ZrC-Ni 2018
1489, 1661, 2165, 2491, 2842
fuel elements 1643
patent 2606
U02-Cr coated particles physical properties 2559
-Cr,-Mo coated particles electrical + thermal
conductivity strength irradiation 2558
-Cr,-Mo,-W coated particles (2616)
-Mo coated particles 2560
thermal conductivity strength
-W fuel elements 2315
pressing (hot isostatic)
pressing (hot isostatic)
pressing (hot)
pressing (magnetic) U02-Mo,-W 2091
pressing (vibratory) 1666, 2001
pressing /autoclave/ cemented carbides
pressing /compressibility/ fuel elements
pressing /deformation/ WC-Co 2318
2417
(2332)
protective coating see coating
coatings
Pr02-W pressing 2347
TIN••• ;
1981fuel elements irradiation
Pu02 ••• ; PUS ••• ; PuCQ~.; UC. 0 6 ;
U02••• ; US... patent 1775
PUC- microstructure (electron microscope) 1303
PuC- ; PuN-; Pu02- ; PuP- ; PuS- fuel elements irradiation 1981
PuC-Be,-Cr,-Fe,-Mo,-Nb,-Ta,-ss,-W; FuN••• ; Pu02 ••• ; PUS ••• ; UC ••• ; UN••• ;
U02••• ; US... patent 1775
-Cr; Pu02-ss; U02-ss chemical analysis 1693
-Ru; UC-Ru chemical analysis 2127
-sS; UC-ss compatibility 2060
~W; UC~W constitution 2858
PuC2-Ta 2233
FuN- ; Pu02- ; PuP- ; PuS- ; PUC-
PuN-Be,-Cr,-Fe,-Mo,-Nb,-Ta,-ss,-W;
FuN-Cr compatibility 2706
Pu02- compatibility 2532, 2776
Pu02- ; PuP- ; PuS- ; PuC- ; PuN- fuel element irradiation 1981
Pu02- ; U02- fuel elements, fabrieation patent 2167
Pu02-Be,-Cr,-Fe,-Mo,-Nb,-Ta,-ss,-W; PUS••• ; PUC ••• ; FuN••• ; UC ••• ; UN••• ;
U02••• ; US... patent 1775
-Bi; Th02-Bi; U02-Bi patent 1061
-Cr,-Ni; U02-Cr,-Ni compatibility 1603
-Mo coated particles pressing (hot) 2827
constitution 2825
microstructure hardness 2924
pressing sintering 1125
sintering 992
-Mo; Cm02-Mo compatibility 2575
-Mo,-Re,-W; Cm02... compatibility 2813, 2814, 2815, 2816
-Ft,-Rh compatibility 2777, 2830
-Rh compatibility (2197
-Si,-ss; U02-Si,-ss compatibility 1381
-ss fuel elements irradiation 1648
-sS; Pu02-ss; U02-ss fuel elements, fabrication microstructure 1647
U02-ss fuel elements irradiation 1613, (1848)
fuel elements, fabrication 2861
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Pu02-ss; U02-ss pressing sintering 2862
strength elastic constants 2125
thermal expansion compatibility 2902
; PuC-Cr chemical analysis 1693
-Ta 2233
-Ta compatibility microstructure hardness 2860
-Zr 1166
Pu203-ss; Pu02-ss; U02-ss fuel elements, fabrication microstructure 1647
PuP- ; Pus- ; PuC- ; PuN- PU02- fuel elements irradiation 1981
PUS- ; PuC- ; PuN- ; Pu02- ; PuP- fuel elements irradiation 1981
PuS-Be,-Cr,-Fe.-Mo,-Nb,-Ta,-ss,-W; PUC••• ; FuN••• ; Pu02••• ; UC ••• ; UN••• ;
U02••• ; US... patent 1775
radiation effects see irradiation
Pu... irradiation
U... irradiation
rare earths
rare earths
1074, 1075
electrode 1064
nuclear materials
oxide-Al pressing
thermionic emitter
1104
2429
2251
RbCI-Rb; RbF-Rb; RbJ-Rb constitution 939
reaction see compatibility
constitution
reaction sintering ~
refractories ~~
thermite reaction
cemented carbides
cemented oxides
rocket material
TiC. ••
turbine material
WC •••
refractories (very high temperatures) ~~ refractories (superrefractories)
refractories 16, (62), 99, 107, 155, 197, 232, 233, 241, 275, 276, 280, 361,
368, 379, 408, 418, 458, 540, 600, 648, 731, 800, (847), 1448,
2178, 2530, 2802
refractories book 2726
coatings 1146
constitution 386, 408
+definition 25
oxides 970
powder metallurgy 495
review 276, 1949
survey 53, (83), 94, 95, 447, 597, 849
testing 364, 523, 2535
wetting 2650
refractories (superrefractories) 170, 181, 248, 257, 261, 313, 314, 315, 359,
389, 404, 411, 420, 428, 479, 487, 541, 560,
586, 628, 630, 643, 645, 646, 662, 665, 731,
740, 842, 1224, 2535
research & deve10pment /England/ 1028
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resistance sintering ~ pressing (hot)
resistance (chemical) ~ compatibility (corrosion)
resistivity see electrical conduction
2055
2055
2032, 2867
2038, 2153, 2176,
2572, 2634, 2655
2083, 2269
2032
Si02-Au,-ss,-V; SiO-Cr
TaO-Au,-Pt; W03-Au,-Pt
sputtering 2032, 2900
W03-Au,-Pt; Ta8 • • sputtering
patent 2441
699, 1378, 1490, 1558, 1600, 1757, 2096, 2140, 2361, 2362, 2821, 2850
A1203- patent 752
A1203-Ta capacitor 2092
patent 2109, 2161, 2122, 2133, 2529
Si02-Au,-Cr 1944
-Ru patent 1963
(thick-film) 2486, 2575, 2587, 2958
(thin-film) (220), 1617, 1774, 1950, 2156, 2223, 2446, 2586, 2754
(thin-film) A1203-Ta electrical conductivity 2448
electrical conductivity, theory 2948
patent 1295
review 2555
SiO-Cr. 1753, 1805, 1854, 1937,
2260, 2291, 2383, 2446,
SiO-Cr electrical conductivity
microstructure 2099
sputtering 1980
wear 2155
SiO-Cr; Si02-Au,-ss,-V sputtering
Si02-Au microstructure 2508
sputtering 2054
sputtering electrica1 conductivity micro-
structure 2125
sputtering
sputtering
resistor
resistor
resistor
resistor
resistor
resistor /trimming/
review ~~ bibliography
book
data
survey
review 437, 616, 676, 700, 801, 934, 1018, 1402, (2073), 2084, 2290, 2466
review BeO- fuel elements irradiation 1337
bonding 2217
casting (slip c.) 897, 922
cemented carbides 66
compatibility /powder compacts/ 2454
composites 1270, 1367, 1941
constitution 2574, 2907
electrical conductivity, theory 2906
irradiation 1124
microstructure 2684
microstructure (distribution) 2458
microstructure (porosity) model 2633
mixing 2647
oxide- 1392
oxide- +definition 2163
powder metallurgy 724
refractories 276, 1949
resistor (thin-film) 2555
strength (fracture) 2114
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review technology 1732, 2367
UC-Nb,-Si,-Ti,-Zr fuel elements 1343
'viC-Co 2553
'viC-Co strength 2643
review jhistoryj rocket material 2040
rocket material ~~ refractories
rockei material
rocket material
360, 404, 420, 479, 487, 529, 586, 646, 654, 667, 714, 732,
782, 805, 815, 905, (906), 977, 983, 990, 1063, 1091, 1099,
1100, 1105, 1138, 1329, (1505), (1569), 1580, (1719), 1728,
(1773), (1830), (2177), 2350, 2377, 2439, 2544, 2883
fuel elements (1321)
model jstress simulationj 2263
review jhistoryj 2040
rolling ~~ fuel elements, fabrication
rolling U02-'vi 1709
sealing, seals ~ joining
vacuum seal
sessile drop ~ wetting
shielding U02-Pb 1596
SiC- bonding 258,421
strength 1509
SiC-Al; BC-Al patent 1621
-Co,-Cu,-Ni,-Sn; Si02888; Zr02••• ; A1203... wetting 1440
-Cr compatibility 2915
-Cr constitution 2159
-Fe bonding 184
-Mo compatibility 1812
-Ni; TiC-Ni 918
-Si 477, 478, 961
-Si; Cr203-Al 423
SiN-Si; A1203-Cr 1100
; U02-ss; A1203-Cr 965
-Sn; A1203-Sn; MoSi3-Sn wetting 796
SiN- refractories 361
SiN-Si; A1203-Cr; SiC-Si 1100
1401, 2446, 2572
398, 503
2346
889
2641
NbC-Co
wetting
38, 149, 205, 354, 357, 397, 534, 996,
A1203-Cr microstructure strength
cemented carbides 641, 1706
constitution 2689
Cr203-Cr 2327
FeSi2-Mo 2918
microstructure
microstructure
sintering
sintering
oxide- 2106
oxides 80
Pu02-Mo 992
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stereometrie distribution ~ microstructure (distribution)
415electrical conductivity
723
strength 187, 369, 661, 880, 904, 929, 1015, 1017, 1405, 1664, 1695, 1738,
1739, 1740, (2076), 2120, 2230, 2544
strength AIN- patent 612
A1203- 1890, 2275, 2276
A1203-Ag,-Cu 1284
-Cr 626
-Cr sintering microstructure 398, 503
-Fe ,-Ni pressing electrical + thermal conductivity 122
-Ni laminates 1888
bearing 877
bonding (1467), 2325
~mented carbides 608, 2198. 2807
ceramies 2628
coated particles MgO-Mo; Zr02-Mo,-W 1712
data evaluation WC-Co 1639
elastic constants model 834, 1630
hardness WC-Co 2642
HfC-Mo 2564
microstructure 1695
microstructure cemented carbides 327, 1095, 1333
TiC-Ni 475
TiC-Ni; WC-Co.-Cu 888
WC-Co 374. 387. 1184. 1829, 1862. 2218, 2395
model 1779. 1916, 2537
NbC-Co; TaC-Co; TiC-Co; VC-Co; WC-Co 577
oxide- (290). 465, 1777, (2095)
Pu02-ss; U02-ss elastic constants 2125
review 676
SiC- 1509
silicide- hardness 746
Si02- hardness (2420)
Si02-Ni,-W elastic constants model 2536
statistics WC-Co 1639
testing 1363, 1680, (1904)
testing cemented carbides 2462
elastic constants UN-ss; U02-Mo (1783)
U02-W 1498
Th02-Cr 2554
-Mo 96, 2897
TiC- 466
TiC-Ni 460, 461, 617, 619
-ss 948
U02- pressing 1154
U02-Cu (2068)
-Cu; U308-A1 elastic constants 2285
-ss electrical + thermal conductivity 1433
-W 1539
WC-Co 594, 775, 1208, 1436, 1504. 1768, 1920, 2166, 2225, (2387).
2791, 2873
WC-Co review 2643
strength, measurement (481), 1871
strength, measurement CdS-In; CdSe-In; ZnO-In
testing data evaluation
strength, theory 1943, (2477), 2494, 2808
strength, theory elastic constants 2471
WC-Co 2061, 227~ 2890
- 229 -
2849
2654
2462
2868
e1ectrical conductivity
2170
2147, 2264, 2592, 2667, 2880
(electron microscope) 2442
2037
strength
strength
strength
strength (fracture)
strength (fracture)
strength (bending) A1203-Fe coated particles bonding elastic const.
cemented carbides 826
testing (1107)
testing data evaluation 623
WC-Co 2224, (2388), 2443, 2622
WC-Co compatibility 1622
strength (compressive) WC-Co 1253, 2550, 2688, 2708
WC-Co microstructure 1409
strength (creep) 341, 349
strength (creep) model composites
testing 803
U02-Mo 237, (2677)
U02-W coated particles 2170
strength (fatigue) 0emented carbides testing
WC-Co 731, 2270
1738, 1778, 1813, 1827, 1835, 1861, 1899, 2057, 216~ 2789
composites 1962
microstructure 2389
review 2114
Si02-Ni 2715
TiC- 2313
U02-W coated partic1es
WC-Co microstructure
microstructure
strength (imP.act) 188,506, 525, 526, 610
strength (impact) Sm203-W 2227
testing 10ll
TiC-Ni 521, 613
strength (tensile) A1203-Au,-Pt; Th02•••
BeO-Cu 2463
density 2444
microstructure (porosity)
WC-Co 606·
~ thermal shock) (2181)thermal shock) WC-Co 1902torsion)/T/ WC-Co 1631
stresses
stresses
stresses
~~ microstructure (stresses)
837
bonding 2485
cemented carbides 1289
TiC-Ni 843, 881
U02-W 1567
WC-Co 1266, 1620, 1681, 1682
structural material 499, 586, 751, 831, 943, 1045, 1132, 1242, 1572, 1584,
1655, 1660, 1735, 1853, 1993, 2003, (2010), (2160),
2178, 2501, 2608~ 2700
structural material coatings (2527)
MgO-Cr 2678
MgO-Cr thermal expansion 2148
patent 1372
superrefractories ~ refractories (superrefractories)
surface coating ~ coatings
surface energy ~ bonding
wetting
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thermal conductivity UC-Mo; UN-Mo; U02-Mo electrical conductivity strength
irradiation 1626
UN-A1~-Cu~-In~-Mo~-ss~-V 2932
-Bi e1ectrica1 conductivity 1145
-Cr,-Fe,-Mo,-Nb,-Ta,-Ti~-W~-Zr; U02-Cr,-Mo~-Nb fue1
elements~ fabrication 946
U02-A1 2043, 2058
-Cr,-Mo,-Nb pressing electrical conductivity 824
-Cr,-Mo,-Nb,-ss pressing (hot) thermal expansion
electrica1 conductivity 1060
-Cr,-Mo; UN-Cr,-Fe,-Mo,-Nb,-Ta,-Ti,-W,-Zr fue1
elements, fabrication 946
thermal exp.1763
(2164)
1062
1433, 1479
2422
1307, 1479
strength
irradiation
-Cu 457
-Fe,-Ni,-W microstructure /texture/
-Mg,-Mo,-Nb 899
-Mo electrical conductivity
pressing (hot isostatic)
strength 994, 1479
-Mo,-ss coated particles
-Mo,-W 1500, 1987
-ss electrical conductivity strength
-W 1472, 1758, 2053, 2503
-W casting /unidirectional solidification/ strength
e1ectrica1 conductivity 2620
particles 2220
(2528)
coated
-W; U308-Al
WC-Co 2952
Zr02-Ti strength elastic constants
-Zr 1733
measurement 384, 1617, 1851, 2154, 2497
measurement lin-pilel 2213
theory 2199, 2800, 2805
theory model 1139, 1193, 1970, 2150, 2787
thermal conductivity,
thermal conductivity,
thermal conductivity,
thermal conductivity,
electrical c. 1060,1170
2148
975
1458
1338
2322
528, (2273), 2319, 2414, 2646, 2960
A1203- 328, 549
A1203-Fe thermite reaction constitution 625, 773
-Mo; BeO-Mo,-Nb e1ectrica1 + thermal conductivity
strength 2151
-Mo thermal conductivity 2500
-Ti 496
composites 2613
data evaluation 2563
elastic constants testing
joining patent 1912, 2464
Mgü-Ag,-Si,-W; MoSi2 ••• ; NbC••• ; TaC ••• ; Th02••• ; TiC••• ;
ZrC... 871
-Cr structura1 material
-Ni wetting 1026
-W; SiO-Al 590
strength model 2888
thermal conductivity 2517
TiC- 1194
TiC-Co,-Ni; WC-Co
UC-Cr,-Mo,-Nb,-W
-U 1521
U02- 1103
U02-Cr,-Mo,-Nb,-ss pressing (hot)
-Mo 1267
-Mo,-Re,-ss,-W; UN-W
thermal expansion
thermal expansion
- 233 -
thermal expansion U02 -Mo,-ss 2551
-ss fuel elements 1203
-ss; Pu02-ss compatibi1ity 2902
-Zr 163
U308-A1 999
WC- 1339
WC-Co microstructure 1305
Zr02-Ti strength therrral conductivity 1763
thermal expansion /stresses/ 2336
therma1-shock strength ~ strength (thermal-shock)
thermionic emitter 222, 1172, 1272, (2065), 2222, 2308, 2525, (2742), 2905,
thermionic emitter bibliography 2506 2955
compatibility 1390
joining 1285, 1310, 1351
LaB6-W 1790
La203-W 2017
oxide-W rare earths 2016, 2251
survey 2781
TaC-Cs 2838
Th02-Mo 2134, 2887
-W 365
UC-Mo 1831
-Mo,-Nb,-Re,-W compatibiIity 1202, 1426
-Mo,-W compatibility 1672, 2171
-Re; U02-Mo,-W 1525
-U 1033
-W; U02-W irradiation strength 1591
U02- 1650
U02-Mo 1430, 1886, 2131, 2149, 2219, 2236, 2308, 2525,
U02-Mo,-W; UC-Re 1525 2619
-W 1421, 1423, 1486, 1986
-W compatibility 1491
thermite reaction 149, 1020, 1041
thermite reaction A1203-Cr 634, 1410
-Cr patent 219, 310, 362, 426
-Cr,-Cu,-Fe pressing (hot) 1627
-Fe 2302
-Fe constitution thermal expansion
-Zr 912
patent 301, 302
U308-Al 1178, 1281, 1435
U308-Mg,-Zr 1676
thermocouple ~ thermoelement
thermodynamic stability ~ constitution
thermoelectric force ~~ thermoelement
thermoelectric force boride-Cu carbide-Cu 766
thermoelement ~~ thermoelectric force
thermoelement 223, 250, 1571, 2378
thermoelement A1203-ss; MgO-ss 2377
coating 1885
oxide- 682, 977
patent 840
625, 773
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thermophysical properties ~ compatibility
constitution
2827
compatibility 117,
201
1530
2856
1365
2636
thick-film resistor ~ resistor (thick-film)
thin-film resistor ~ resistor (thin-film)
ThN- ; Th02- data 2756
Th02- electronic component
Th02- ; Th1~- data 2756
Th02- ; U02- bonding 1287
Th02-Ag,-Si,-W; TiC••• ; ZrC••• ; ~€Ü••• ; MoSi2 ••• ; NbC••• ; TaC... thermal exp. 871
-Au,-Pt; A1203-Au,-Ft electrical conductivity strength (tensile) 2654
-Al 2445
-Al constitution 1238
-Be,-Mo,-Ni,-Si,-Zr; Ti02 ••• ; Zr02 ••• ; A1203••• ; MgO•••
-Bi casting (slip c.) 969
-Bi; U02-Bi compatibility 1081
; PuO-Bi patent 1061
-Co,-Hf.-Mo,-Re.-Ta,-W,-Zr 1905
-Cr coated particles 2343
strength 2554
-Cr,-Ni; Zr02-Cr,-Mo
-Cr; SiO-Cr 280
-Cr; WC-Co; Zr02-Cr; A1203-Ni coatings 1654
-Mo coated particles pressing microstructure 2879
fuel elements, fabrication +Pu02-Pt compatibility
fuel elements, fabrication sintering 2848
strength 96, 2897
thermioninic emitter 2134, 2887
-Mo,-W; Zr02 ••• ; Hf02... coating (flame spraying) patent 2228
-Nb,-Ta.-W; Y203 ••• ; A1203 ••• ; BeO••• ; ~~O... compatibi1ity 1803
-Re,-W; Zr02 ••• ; TaB••• ; HfC ••• ; TaC ••• ; ZrC••• ; Ce02... compatibility
-Ni; Zr02-Mo 2682 wetting 2267
-Th constitution 1936, 2380
patent 593
-w 2036
-w electronic component 944
pressing mechanical properties
thermionic emitter 365
-W; BeO-W; U02-A1,-Cu,-Mo.-Nb.-Ni,-ss microstructure
-Zr sintering compatibility patent 524
TiB-GOf TiC-Ni,-Si microstructure 394
-Co,-Fe.-Ni; CrB... 585
-Ti; Ti5Si3-Ti casting /unidirectional solidification/ 2852
TiB2-~e.-Co.-Cr.-Fe,-Ni,-Zr; TiN••• ; ZrB2••• ; ZrC••• ; A1203 ••• ; Cr203••• ;
MgO••• ; SiN... 134
-Ni; TiC-Ni microstruct~e (etching) 657
TiC- 115, 189. 254, 263, 267. 291, 296, 300, 372, 316? 402, 403, 463, 470.
501, (507). 511. (558). 611, 961, 1012, 1038, 1224
TiC- casting 240
coating 2832
constitution 127, 144, 382
hardness 1252
infiltration 100, 147, 445, 519
pressing (explosion) 1D21
sintering 717, 718, 719. 720, 1001, 2252
sint8ring microstructure strength 987
strength 490
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322
TiC- strength (creep) 466
strength (fracture) 2313
structura1 material strength
tHrmal expansion 1194
turbine material 200, 323
TiC- A1203-Cr turbine material
boride- survey 287
oxide- electronic component
WC- compatibi1ity (corrosion)
TiC-Ag,-Cu; A1N-Ag,-Cu wetting
TiC-Ag,-Si,-W; ZrC ••• ; MgO••• ; MoSi2••• ;
493
238
945
2762
NbC••• ; TaC••• ; Th02•••
expansion 871
thermal
1823
60, 98bond.ing
cutting material
190
905
42, 101
wetting
1338
158
485
920
128, 246
turbine material
217
-Al bonding 1769
patent 2381
strength 187
TiC-Al,-Au,-Be,-Co,-Cr,-Fe.-Mg,-Mn,-Ni,-Pb,-Si,-Ti,-V
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microstructure (electron microscope) 2261, (2266), 2288, 2450, 2666,
2668, 2669, 2670, 2837
microstructure !electron microscope) strength (fracture) 2442
microstructure particles size) 2391
microstructure polishing) 1503
microstructure stresses) 696, 763, 1161, (1493), 2666
microstructure /grain growth/ 2401
mil1ing 1084, 2010
milling mixing 2892
patent 77, 81, 125, 371, 581, 2049, 2584, 2585, 2675, 2724
powder metallurgy 1524
pressing 1495, (1645), 1841, 2320, 2851
pressing microstructure (distribution) 2292
sintering 1797
pressing (hot) 976, 1306
pressing /deformation/ 2318
review 2553
sintering 15, 16, 19, 136, 277, 976, 1209, 1359, 2024, 2025, 2293,
2474, 2702, 2705, 2875
specific heat 811
strength 484, 594, 775, 1208, 1436, 1504, 1768, 1770, 1787, 1920,
1,69, 2166, 2188, 2225, (2387), 2538, 2643, (2730), 2791,
strength statistics 1639 2873
wear machining 2688
strength, theory 2061, 2272, 2890
strength (bending) 2224, (2388), 2443, 2622
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WC-Co strength (bending) compatibility 1622
strength compressive) 1253, 2550, 2688, 2708
strnegth compressive) microstructure 1406
strength fatigue) 735, 2270
strength fracture) microstructure 2147, 2264, 2592,2667, 2880
strength tensile) 606
strength thermal shock) 1902
strength torsion)/temperature/ 1631
survey 86
testing /ultrasound/ 957
thermal conductivity 2952
thermal expansion microstructure 1305
wear 955
WC-Co; MoC-Co patent 77
; NbC-Co; TaC-Co; TiC-Co strength 577
WC-Co,-Cu bonding mechanical properties 1004
-Co,-Cu; TiC-Ni strength microstructure 888
-Co,-Fe constitution (solubility) mechanical properties 2112, 2758
-Co,-Fe,-Ni patent 491
-Co,-Mo; TiC-Co,-Fe,-Ni compatibility 485
-Co,-Ni constitution 1129
-Co,-Ni; CbC-Co,-Ni; TaC-Co,-Ni sintering 63
-Co,-Ni; TiC-Co,-Ni joining 774
-Co; TiC-Co 559
-Co; TiC-Co data evaluation 2432
machining wear 2749
pressing (extrusion) 2521, 2522
sintering microstructure 845
-Co; TiC-Co,-Ni thermal expansion 1338
-C11 coatings (electrodepositing) 1690
friction material patent 160
sintering (liquid phase) 2904
-Cu; TiC-Cu wetting 1350
-Fe constitution 2239, 2758, 2901
patent 206
-Fe,-Ni 1248
-Ni 739
-Ni; TiC-Ni 306
-Pb friction material 45
-ss; Cr2C3-ss 213
-Ti constitution 312
-Ti; TiC-W 30
-W; ZrC-Zr; MoC-Mo; NbC-Nb; TaC-Ta; TiC-Ti coo.ting 2101
wear ~~ friction material
machining
wear 1188, 1228, 1414, 1923, 2175
wear A1203-Cr friction material 1055
bearing compatibility /Na/ 2857
carbide-ss 1044
cemented carbides 1984, 2198
cemented carbides compatibility (corrosion) 2141
coatings 1327, 2145, 2146, (2336)
cutting material 2449
friction material 1164, 2202, 2212
machining 1974,
machining WC-Co 2690
WC-Co; TiC-Co 2149
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wear microstructure /surface/ 2203
patent 305
SiO-Cr resistor (thin-film) 2155
TiC-Mo 2287
WC-Co 955
WC-Co coating bearing 1656
cutting material 2539, 2540, 2946
friction m&terial 2331
strength hardness 584, 2747
welding ~ joining
~~ bonding
1823
1823
1823
1823
565
750, 839, 909,
1855,2652, 2128,
/2760, 2916
1440
2645
cutting material
cutting material
cutting material
796
1026
889
1995, 2870
168, 216, 285, 297, 298, 299, 397, 482, 569, 609,
1109, (1110), 1118, 1143, 1197, 1312, 1340, 1585,
AIN-Ag,-Cu; TiC-Ag,-Cu 2762
-Pb; TiC-Pb 2761
A1203- ; BeO- 1615
A1203-Ag,-Au,-Co,-Cu,-Fe,-Ni,-Sn; B4C••• ; CaO ••• ; Si02••• ; Zr02 ••• 1911
-Al 666, 2393
-Co,-Cu,-Ni,-Sn; SiC••• ; Si02••• ; Zr02•••
-Co,-Ni; carbide-Co,-Ni 1251
-Cu,-Sn; Cr203... electrical conductivity
-Fe bonding 743, 1721
-1i 935
-Mo,-W 2759
-Ni (2661)
-Sn; MoSi3-Sn; SiC-Sn
-W 1636
BC-Ag,-Al,-Sn,~Zn sintering (liquid phase)
bonding compatibility (2334)
boride- ; oxide~ 830
carbide- 1708, 2303
carbide- ; oxide- 388, 488, 1137
compatibility (2046)
HfC-Cb,-Cr,-Mo,-V; TiC••• ; VC ••• ; ZrC•••
infiltration 2069, 2729
MgO-Ni thermal expansion
microstructure 1995
microstructure sintering
oxide- (589), 855, 1006
oxide- bibliography 2002
oxide- boride 830
; carbide- 388, 488, 1137
refractories 2650
sintering 2928
survey 909
TaB-Re,-W; HfC ••• ; NbC ••• ; TaC••• ; ZrC••• ; Ce02••• ; Th02••• ; Zr02 •••
compatibility 2267
TiC-Cb,-Cr,-Mo,-V; VC ••• ; ZrC••• ; HfC•••
-Co,-Ni 1314
-Cu; WC-Cu 1350
UC-U microstructure
U02-Bi 846, 1053
-Pb 813
-Pt 940
U308-Al strength electrical conductivity 282
VC-Cb,-Gr,-Mo,-V; ZrC••• ; HfC••• ; TiC... cutting material
WB-Ni; W2B-Ni; W2B5-Ni 2694
ZrC-Cb,-Cr,-Mo,-V; HfC••• ; TiC••• ; VC •••
wetting
wetting
wetting
wetting /contact angle, measurement/
wetting /rare earths/ 681
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684, 2847
WO-Co microstructure 36
W03-Au,-Pt; TaO-Au,-Pt sputtering resistor (thin-film) 2032
-Ni; NiO-Be compatibility 869
yield ~ strength (yield)
YC2-Ir,-pt; Ce02••• ; ErC2... compatibility constitution 2885
YB6-Re electrical conductivity 2520
Y203-Nb,-Ta,-W; A1203 ••• ; BeO••• ; MgO••• ; Th02... compatibility 1803
-Pu; ZrC-Pu; A120?-Pu; CaF2-Pu; NbC-Pu compatibility /crucible/ 2630
-W; Ti02-W joining 2174
-Yb; Eu203-Eu compatibility 2839
-Zr mechanical properties 2085
microstructure 1953
Y02-Zr 2295
Y02-Zr; Yb203-Zr; Er203-Zr constitution 2297
Yb203'Yb; Eu203-Eu; Sm203-Sm 2603
Yb205-Zr; Er203-Zr; Y02-Zr constitution 2297
Yt203-Cr; Hf02-W; MoSi-Mo coating 2573
ZnO-Ag
ZnO-Ag;
ZnO-In;
ZnS~Cr
contact patent 76, 104, 236
CdO-Ag; HgO-Ag; Sn02-Ag contact patent
CdS-Inj CdSe-JL~ electrical conductivity
friction material 2201
768
strength, measurement 415
ZrB- (655)
ZrB=Co,=Cr,-Fe,-Ni; CrB2 ••• ; VB••• ; WB... infiltration patent 448
ZrB2-Cu coating (electrodeposition) 2878
ZrB2-Be,-Co,-Cr,-Fe,-Ni,-Zr; ZrC••• ; A1203 ••• ; Cr203••• ; MgO••• ; SiN••• ;
TiB2••• ; TiN... 134
-Co,-Cr,-Ni 307
-Cr coated particles infiltration 1159
-Cr,-Mo,-Zr; CrB••• ; MoB2... 346
-Re constitution 2599
-Mo sintering 1838
ZrC coatings patent 2582
ZrC-Ag,-Si,-W; MgO••• ; MoSi2 ••• ; NbC••• ; TaC••• ; Th02••• ; TiC... thermal
expansion 871
-Be,-Co,-Cr,-Fe,-Ni,-Zr; A1203 ••• ; Cr203••• ; MgO••• ; SiN••• ; TiB2 ••• ;
TiN••• ; ZrB2... 134
-Cb sintering 68
-Cb,-Cr,-Mo,-V; HfC ••• ; TiC••• ; VC... wetting cutting material 1823
-Cr,-Fe; A1203••• ; BC... 67
-Mo,-Nb,-Ta,-W; NbC... coatings book 2168
-Nb compatibility 159
-Ni pressing (hot) 2018
-Pu; Zr02-Pu; CaF2-Pu; NbC-Pu compatibility /crucible/ 2630
-Re,-W; Ce02••• ; Th02••• ; Zr02••• ; TaB••• ; HfC••• ; NbC••• ; TaC•••
compatibility wetting 2267
-W casting (slip c.) 2410
-Zr; MoC-Mo; NbC-Nb; TaC-Ta; TiC-Ti; WC-W coating 2707
ZrH-U fuel elements (784), 2102
ZrN coatings electrode patent 2581
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105
2630
55
1911
wetting
2228
1654
2280
2098, 2310
1733
-w
-Zr
-Zr
ZrH-U fuel elements (784), 2102
Zr02- (85), 2045
Zr02- coatings (2277)
Zr02-Ag,-Au,-Co,-Cu,-Fe,-Ni,-Sn; A1203 ••• ; ]4C••• ; CaO••• ; Si02•••
-Al,-Be,-Co,-Ni,-Zr; A1203 ••• ; BeO... 282, 283, 284
-Be,-Co,-Cr,-Fe,-Ni,-Zr; A1203 ••• ; Cr203••• ; MgO••• ; SiN••• ; TiB2••• ;
TiN••• ; ZrB2••• ; ZrC••• ; Zr02... 134
-Be,-Fe,-Ni,-Si; A1203 ••• ; Be2C••• ; BeO••• ; MgO••• ; Ti02 ••• ; Zr02 •••
-Be,-Mo,-T~,-Z:; A1203~Mo,-Ti,-Zr;MoSi-Bi 72. 11 . 0 .Zr02-Be,-Mo,-N~,-S~,-Zr; A1203••• ; MgO••• ; Th02••• ; T~02 •••. comp1t~t~t~ty
-Co,-Cu,-Ni,-Sn; A1203 ••• ; SiC••• ; Si02... wetting 1440
-Co,-Fe,-Ni; A1203 ••• ; BeO••• ; Cr203••• ; MgO... constitution
-Cr compatibility 1550
-Cr; A1203-Ni; Th02-Cr; WC-Co coatings
-Cr,-Ni; Th02~.. 2636
-Fe,-Ni; A1203 ••• ; MgO... 483
-Mo cutting material /die/ 2891
microstructure 1554, 1994
-Mo; Th02-Ni 2682
-Mo; U02-Mo ooated partic1es
-Mo,-W mierostructure 2079
-Mo,-W; Hf02••• ; Th02... coating (flame spraying) patent
-Mo,-W; MgO-Mo coated partic1es strength 1712
-Ni 1114
-Pu; CaF2-Pu; NbC-Puj Y203-PU; ZrC-Pu compatibility /crucib1e/
-Re,-W; TaB••• ; HfC••• ; NbC••• ; TaC••• ; ZrC••• ; Ca02••• ; Th02•••
compatibi1ity wetting 2267
-Sr contact 1276
-ss; UN-W; U02-Cu,-Mo microstructure
-Ti 636
-Ti compatibi1ity 1386, 1388
strength elastic constants thermal expansion thermal eond. 1763
rocket material patent 2439
715, 1023
microstructure 1389
thermal eonduetivity

